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RAM  Scan  Your  KDK 

—  amazing  flexibility  for  $30. 

The  NCX-Match 

—  buifd  something  useful  VVAfeNCX/1 

The  Memorize!  Goes  to  MARS 

—  expanded  frequency  coverage  KH6JMU 

Build  a  Hybrid  Capacity  Meter 


—  digital  circuitry,  analog  display 

Power  Plus? 

—  a  20-Amp.  adjustable,  regulated 
dc  supply 

Reaching  for  the  Top 

—  why  stop  with  the  General  ticket?. 

Universal  Alarm  Circuit 

—  detects  Heatp  light,  moisture  .  .  .  you 
name    it  


WA4HUU 


W6YUY 


N1PL 


Stan 


54     Exorcise  Those  Unwanted  Frequencies 

—try  coaxial  stub  filters  .  Staff 

56     IOC  Mod  for  the  22S 

—extra  channels  for 

$00455  each   , . K5XT,  WB5SXT 

60     The  10-GHz  Cookbook 

—  monster  article.      ,  t  , K6IQL 

80     Legalized  ASCII!  The  Quad-S  System! 

— even  the  FCC  approves  ...  W2FJT 

88     Brew  Up  a  Beam  for  Two 

— double-barreled  design  VE3BSM 

90     Keyboard  Serialization 

—  when  parallel  isn't  enough.      .  .  .  Bosen 


94     Ignition  Noise  and  2m  FM 

—one  ham's  cure       ...  W3QG 

100     2  An  8080  Repeater  Control  System 

—  part  II   hardware  N3IC 

109  DX  Fantasy 

—  a  moment  in  the  sun .  ,  VI3FLE 

110  jjjj  Try  a  Log  Periodic  Antenna 

—with  a  computerized  design  WAIZAt 

12     New  Coax  Cable  Designations 

—  watch  for  them  W5JJ 

14     j^  The  Micro  Magic  Pi  Designer 

—figure  networks  with  a 

minimum  of  fuss, *<  > .  Boelke 

16     A  Better  MicoderTM 

—  no  more  battery  woes.        .............  KG6JIF 

18  jj|  Winning  the  QSO  Name  Game 

—sure  beats  3x5  cards       WA3MWM 

19  A  New  Approach  To  Nicad  Care 

—  charges  up  to  ten  at  a  time         ....  WfLM 

22     On  the  Razor's  Edge 

—  it  Qoutd  happen ...  WSWYM 

28     Tips  for  VOM  Users 

—  current  topics. .  .  .  Staff 

44     Chamber  of  Horrors 

—  a  true  story  WB6WFI/LB 

50     An  Intelligent  Scanner  for  the  HW-2036 

—  it's   programmable  WA9TAH 

63     Trickle-Cost  Trickle  Charger 

—  funk-box  project  r , -  W5J| 
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HENRY  RADIO'S  "WORKHORSE'' 
...THE2K-4A 

Never  has  a  linear  amplifier  racked  up  so  many  hours  of  dependable 
operation  for  amateurs  worldwide  ,  ,  .  operating  at  full  legal  power  . . . 
hour  after  hour .  . .  under  every  type  of  condition  imaginable,  Because 
the  2K-4A  is  built  with  the  very  best,  heavy  duty  components  available, 
it  can  loaf  along  at  full  legal  power.  It  offers  engineering  and  features 
second  to  no  other  linear  on  the  market.  The  2K-4A  will  put  your  signal 
on  the  air  with  greater  strength  and  clarity  than  you  ever  dreamed 
possible. 

Operates  on  all  amateur  bands,  80  thru  15  meters  (export  models  include  10  meters) 
■  Features  two  rugged  Eimac  3-5002  grounded  grid  modes  ■  Pi-L  ptate  circuit  with 
silver  plated  tank  coil  ■  Resonant  cathode-pi  input  circuit  for  finest  linearity  &  maxi- 
mum drive  (tuneable  design  permits  operation  on  any  frequency  from  3-5  to  30  mega- 
cycles) ■  High  etfiaency  torodial  filament  choice  •  Built-in  SWR  bridge  and  relative  RF 
output  meter  •  Electrical  reset  overload  relay  *  Double  rugged  band  change  switch 
with  20  amp  contacts  and  solid  straight  through  mechanical  linkage  •  Heavy  duty 
bronze  gear  drive  for  resonance  and  load  condensers  *  Conservative,  heavy-duty 
2300  volt  DC  supply  *  Resonant  choke  input  filter  for  superb  voltage  regulation 
•  Solid  state  rectifiers  ■  Maximum  legal  input  all  modes:  2  KW  PEP  SSB.  1  KW  CW* 
AM-FSK  •  Long  life  50  amp  mercury  power  relay  *  Feed  around  antenna  relay  ■  All 
aluminum  cabinet  to  elmmate  magnetic  resonance  •  Double  RF  shielding 

PrifP  SI  09  5 
The  2K-4  is  sull  available  for  export  and  military  use 
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2KD-5 

Another  superb  linear  from  Henry  Radio  de- 
signed and  built  to  perform  at  peak  level 
month  after  month,  year  after  year  Operates  at 
full  legal  power  continuous  duty  on  all  modes. 

The  2KD-5  is  a  2000  watt  PEP  input  (1  200 
watt  PEP  nominal  output)  desk  model  RF  lin- 
ear amplifier,  covering  the  80f  40,  20r  and  1  5 
meter  amateur  bands,  Features  two  Eimac  3- 
500Z  glass  envelope  triodes  operating  in  a 
grounded  grid  circuit  •  Pi-L  plate  circuit  with 
a  rotary  silver  plated  tank  coil  for  greatest 
efficiency  and  maximum  attenuation  of  un- 
wanted harmonics  *  Full  legal  input  in  all 
modes.  2000  watts  PEP  input  for  SSB,  1000 
wans  DC  input  for  CW-RTTY-AM.  Price  $895. 


1KD-5 

A  little  less  power,  a  little  lighter,  AND  less 
expensive  ,  but  the  1 KD-5  is  a  true  Henry 
Radio  linear  amplifier,  offering  superior  quality 
and  dependability  It  is  designed  to  greatly 
boost  the  strength  and  clarity  of  your  signal 
Its  heavy  duty  components  guarantee  years  of 
trouble  free,  dependable  performance. 
The  1KD-5  is  a  1200  watt  PEP  input  (700 
watt  PEP  nominal  output)  RF  linear  amplifier, 
covering  the  80,  40,  20,  and  1  5  meter  ama- 
teur bands  (also  10  meters  on  units  shipped 
outside  the  U,S,).  Features  an  Eimac  3-500Z 
glass  envelope  triode  •  ALC  circuit  •  DC  relay 
system  •  Relative  RF  power  meter  ■  Pi-L  plate 
circuit  with  a  rotary  silver  plated  tank  coil  ■ 
Cathode  Pi  input  matching  circuits  ■  Conser- 
vative power  supply  with  solid  state  rectifiers. 

Price  $695. 


NEW  TOLL  FREE  ORDER  NUMBER:  {BOO]  421  6631 

For  all  states  except  California. 

Calif,  residents  please  call  collect  on  our  regular  numbers 


11240  w\   Olympic   Blvd.,   LOS  Angeles.   Calif    90064    213M77-6701 
931    N.   Euclid.  Anaheim,  Calif,  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 


3K  A  COMMERCIAL/MILITARY 

AMPLIFIER* 

A  high  quality  linear  amplifier  designed  for 
commercial  and  military  uses.  The  3K-A  em- 
ploys two  rugged  Eimac  3*5002  grounded 
grid  triodes  for  superior  linearity  and  provides 
a  conservative  three  kilowatts  PEP  input  on 
SSB  with  efficiencies  in  the  range  of  60% 
This  results  in  PEP  output  in  excess  of  2000 
watts  It  provides  a  heavy  duty  power  supply 
capable  of  furnishing  2000  watts  of  continuous 
duty  input  for  either  RTTY  or  CW  with  1  200 
watts  output  3.5-30  MHz  Price  $1495. 

4K4JLTRA* 

Specifically  designed  for  the  most  demanding 
commercial  and  military  operation  for  SSB, 
CW,  FSK  or  AM,  Features  general  coverage 
operation  from  3.0  to  30  MHz  Using  the 
magnificent  new  Eimac  887  7  grounded  grid 
triodes.  vacuum  tune  and  load  condensers, 
and  a  vacuum  antenna  relay,  the  4 K- ULTRA 
represents  the  East  word  in  rugged,  reliable 
linear  high  power  RF  amplification  100  waits 
drive  delivers  4000  watts  PEP  input. 

Price  5  32  50 

"No!  available  for  sate  to  amateurs  in  the  U.S. 
Export  inquiries  are  invited. 

Export   models  of  Amateur  units  available  for  10 
meter  operation  also. 


Prices  sub | eel  to  change  without  nodce 


SUBSTITUTES! 


Before  you  make  the  choice  of  a  new  hand-held,  ask  about  these  important  features: 

1.  Is  the  case  fiberglass  reinforced  Lexan®? 

2*  Are  the  batteries  convenient  for  carrying  extras? 

3.  Is  the  capacity  sufficient  for  a  day's  operation? 

4.  Is  there  a  method  for  conserving  battery  life  when  high  power  is  not  required? 

5.  Does  it  fit  your  hand  comfortably? 

6.  Do  you  have  a  choice  of  charging  methods? 

7.  Do  you  have  an  ample  choice  of  accessories  to  back  up  your  radio? 

If  you  can  answer  'yes'  to  all  of  the  above,  then  you've  made  the  obvious  choice. 
You  want  a  Wilson  Mark  IV  hand-held  ,  * .  and  accept  no  substitute  for  it! 


Wilson  hand-helds  have  been  known  world-wide  for  exceptional 
quality  and  durable  performance.  That's  why  they  have  been 
the  best  selling  units  for  years. 

The  Mark  Series  of  mfniature  sized  2-meter  hand-helds 
continues  the  tradition  of  dependability  and  operation,  but  in 
an  easier  to  use,  more  comfortable  to  carry  size. 

The  small  compact  size  battery  pack  makes  it  possible  to 
carry  one  or  more  extra  packs  in  your  pocket  for  super  ex- 
tended operation  time.  No  more  worry  about  loose  cells 
shorting  out  in  your  pocket,  and  the  economical  price 
makes  the  extra  packs  a  must. 
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OFF  TONF-. 


Conveniently  located  on  top 
of  the  radio  are  the  controls 
for  volume,  squelch,  access- 
ory speaker  mike  connec 
tor,  6  channel  switch, 
BNC  antenna  connector 
and  LED  battery 
condition 
indicator. 


MARKIV:=  1&44  watts 


SPECIFICATIONS: 

•  Range:  144-148  MHz 

•  6  Channel  Operation 

•  LED  Battery  Condition  Indicator 

•  Individual  Trimmers  on  TX  and  RX  Xtals 

•  Rugged  LexanS  outer  case 

•  Switchable  Hi-Lo  Power 

•  Current  Drain;  RX  15  mA 
TX  -  Mark  IV:  900  mA  Hi,  400  mA  Low 

•  12  KHz  Ceramic  Filter  and  10,7  Monolithic  Filter 
included* 

•  10.7  MHz  and  455  IKz  IF 

•  Spurious  and  Harmonic?:  more  than  50  dB 
below  carrier 
*  BNC  Antenna  Connector 

•  .3  Microvolt  Sensitivity  for  20  dB  Quieting 
*  Uses  special  rechargeable  Ni-Cad  Sattery 
Pack 

■  Rubber  Duck  and  one  pair  Xtals  52/52 
included 

•  Weight:  19  oz.  including 
batteries 

•  Size:  6"  x  1,770"*  2.440" 

•  Popular  accessories  available: 
Wall  Charger,  Mobile  Charger, 
Desk  Charger;  Leather  Case, 

kmA       Speaker  Mike,  Battery  Packs, 
end  Touch  Tone™  Pad, 


Optional  Touch  Tcmfi™  Pad  available 

To  obtain  complete  specifications 
on  the  Mark  IV,  along  with  Wilson's 
other  fine  products,  see  your  local  dealer 
or  write  for  our  Free  Amateur  Buyer's  Guide, 


Illustrated  is  Wilson's  BC-2  Desk  Top  Battery  Charger 

shown  charging  the  Mark  Series  Unit 

or  the  BC-4  Battery  Pack  only. 

Cotisumer  Pro€htcts  Division 


Electronics  Corp. 


Prices  and  specifications  nubject  10  change  wJthoul  notice 


4288  South  Polaris  Avenue  •  P.  O.  Box  19000  •  Las  Vegas,  Nevada  891 T9 

Telephone  {702)  739-1931  •  TELEX  684-522 
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NEVER  SAY  DIE 

editorial  £>y  Wayne  Green 


WHAT  WENT  WRONG  AT  THE 
ARRL? 

Yes,  I  can  hear  the  sighs  of 
resignation  from  ARRL  ctev* 
otees  . . .  won't  Wayne  ever 
stop  attacking  the  ARRL?... 
and  why  is  Wayne  trying  to  kill 
off  the  only  national  organiza- 
tion representing  amateur 
radio?  What  utter  nonsense! 

The  ARRL  could  and  should 
be  an  organization  which  is  run 
for  the  benefit  of  radio  ama- 
teurs everywhere,  and  one  to 
which  all  of  us  should  be  able 
to  point  with  pride.  The  fact  is 
that  it  is  a  sorry  mismanaged 
shambles.  It  is  managing  to 
lose  money  despite  the  highest 
membership  in  history,  and 
despite  the  most  advertising  in 
history  in  its  magazine.  To  be 
able  to  come  up  with  a  di- 
sastrous deficit  in  the  face  of 
such  monumental  prosperity 
indicates  either  extremely  bad 
management  or  eise  a  very 
heavy  hand  in  the  tilt.  We're 
talking  about  millions  of 
dollars. 

If  the  board  of  directors  had 
any  real  power  to  manage  the 
League,  one  could  lay  the 
blame  for  the  problems  at  their 
door.  One  or  two  fast  meetings 
a  year  which  are  almost  totally 
controlled  by  the  headquarters 
"Mafia"  hardly  constitute 
much  power  to  control.  I  don't 
think  we  can  really  blame  the 
directors,  other  than  to  perhaps 
let  them  know  that  we  think 
they  should  have  recognized 
the  problems  and  gotten  to- 
gether to  really  do  something 
about  them,  even  if  it  meant  the 
immediate  firing  of  Baldwin 
and  his  cohorts. 

THE  REAL  PROBLEM 

The  seeds  of  the  disaster 
presently  befalling  the  League 
go  back  many  years.  The  odd 
situation  is  that  it  is  the  suc- 
cess of  the  League  In  drawing 
in  newcomers  that  has  led  to 


things  coming  apart. 

Sometime  in  the  early  days 
of  the  League,  it  was  decided 
that  everything  possible  should 
be  done  to  prevent  any  other 
organization  ever  getting  a 
chance  to  get  started.  This 
would  perpetuate  a  competi- 
tion-free situation  and  allow 
the  ARRL  to  be  a  dictator  in  the 
field.  In  order  to  get  anything 
serious  going  in  opposition  to 
the  League,  it  was  believed  that 
another  group  would  have  to 
have  a  publication  to  use  as  a 
medium  for  communication 
with  its  members  and  for  draw- 
ing in  new  members,  much  as 
QST  has  been  used  by  the 
League  ail  these  years.  To 
discourage  this  possibility,  the 
advertising  rates  of  QST  were 
set  at  such  a  low  rate  that  it 
was  thought  no  sane  persons 
would  try  to  buck  the  establish- 
ment (ARRL)  by  competing  with 
them. 

Not  too  long  agoT  I  sat  down 
with  a  list  of  the  advertising 
rates  of  all  of  the  magazines  in 
the  country  (SRDS)  and  com- 
pared their  advertising  rates 
with  those  of  QST.  I  found  that 
few  of  them  had  ad  rates  less 
than  three  times  those  of  QST 
for  the  same  approximate  num- 
ber of  readers,  and  most  were 
four  or  more  times  the  QST 
rates. 

If  this  is  true,  how  is  it  possi- 
ble? And  how  come  there  are 
some  competing  ham  maga- 
zines .  - .  one  of  which  obvi- 
ously is  doing  rather  well?  The 
key  to  the  legerdemain  by 
which  the  ARRL  was  able  to 
keep  their  ad  rates  so  tow  was 
in  their  special  second-class 
postage  rates  as  a  nonprofit  or- 
ganization. These  rates  are  a 
tiny  fraction  of  the  rates  paid  by 
any  regular  magazine  publish- 
er. This  means  a  saving  of 
thousands  of  dollars  a  month, 
paid  for  by  the  U.S.  government 
instead   of    QST,   and   sub* 


stituted  for  the  income  which 
would  normally  be  expected 
from  advertising. 

But  then,  how  can  73  com- 
pete against  the  low  advertis- 
ing rates  and  succeed  in  spite 
of  the  ARRL  scheme?  The  se- 
cret to  this,  as  anyone  who  has 
visited  the  73  HQ  can  attest,  is 
in  efficient  management,  73  is 
run  from  an  extremely  low-cost 
part  of  the  country,  from  a  very 
low-cost  building,  without  the 
fantastic  executive  salaries  of 
the  ARRL,  and  almost  all  func- 
tions of  the  publication  except 
printing  are  done  in  house. 

No  one  knows  for  sure  how 
much  the  head  men  at  ARRL 
HQ  make  except  the  directors. 
You  won't  find  it  in  the  annual 
reports,  nor  will  you  even  find 
any  listed  expenses  which  will 
give  you  a  true  hint  of  the 
salaries.  I've  been  told  that 
some  go  as  high  as  $100,000 
per  year,  but  I  doubt  if  they  real- 
ly are  much  over  $75,000.  At 
one  time,  the  two  top  people  at 
the  League  were  making  more 
than  the  entire  staff  of  73. 

THE  CURE 

A  few  years  ago,  before  I  got 
so  involved  with  computers,  the 
smartest  thing  the  ARRL  direc- 
tors could  have  done  would 
have  been  to  make  a  deal 
whereby  73  and  QST  would 
amalgamate  and  I  would  man- 
age the  League.  I  guarantee 
you  the  organization  would  be 
in  the  black,  our  future  would 
have  been  a  lot  more  secure  at 
WARC,  we  would  have  a  tot 
more  satellites  up  and  running, 
and  we  would  still  have  most  of 
our  ham  satellite  frequencies. 
The  League  needs  a  strong  en- 
trepreneurial type  of  person, 
not  obfuscating  bureaucrats 
who  have  come  up  through  the 
ranks  by  never  offending  any- 
one. 

Continued  on  page  J  TO 
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ODEL  NO.  TR-7600 


MODEL  NO.  TR-7625 


Kenwood  oflfers  you  a  choice. 
The  TR-7600  (10-watt)  or  TR-7625  (25-watt)  with 

processor  Control  Unit 


optional  RM-76  Mic 


TR-7600  and  TR-7625... one  of  them 
is  sure  to  fit  the  needs  of  today's 
Amateur  Operator  who's  looking  for 
optimum  versatility  in  a  2-meter  FM 
transceiver.  And,  when  either  rig  is 
combined  with  the  RM-76,  a  whole  new 
dimension  unfoids  in  channel  memory 
and  scanning  capability.  Here's  what 
you  get: 

TR-7600  AND  TR-7625  (ONLY) 

•  Memory  channel... with  simplex  or 
repeater  (±600  kHz  transmitter  offset) 
operation. 

•  Mode  switch  for  operating  simplex  or  for 
switching  the  transmit  frequency  up  or 
down... or  for  switching  the  transmitter  to 
the  frequency  you  have  stored  in  the 
TR-7600  or  TR-7625's  memory  (while  the 
receiver  remains  on  the  frequency  you've 
selected). 

•  Digital  frequency  display  (large,  bright, 
orange  LEDs). 


•  Dual  concentric  knobs  for  fast,  easy 
selection  of  any  2-meter  frequency,  in 
100-kHz  and  10-kHz  steps. 

•  Full  4-MHz  coverage  (144.000447.995) 
on  2-meters;  800  channels;  5-kHz  offset 
switch,  and  MHz  selector  switch*.  Jor 
desired  band  (144. 145, 146,  or  147  MHz). 

•  UNLOCK  indicator... an  LED  that 
indicates  transceiver  protection  when  the 
frequency  selector  switches  are  improperly 
positioned  or  the  PLL  is  not  locked. 

TR-7600  AND  TR-7625  WITH  RM-76 


•  Store  frequencies  in  six  memories 
(simplex/repeater). 

•  Scan  all  memory  channels, 

•  Automatically  scan  up  the  band 
in  5-kH2  steps. 

•  Manually  scan  up  or  down  in 
5-kHz  steps  (or  fast  tune), 

•  Set  lower  and  upper  scan 
frequency  limits. 

•  Clear  scan  (for  transmitting}. 


\* 


•  Stop  scan  (with  HOLD  button). 

•  Scan  for  busy  or  open  channel. 

•  Select  repeater  mode  (simplex,  transmit 
frequency  offset  (+600  kHz  or  +1  MHz), 
or  one  memory  transmit  frequency). 

•  Operates  on  143,95  MHz  simplex 
(MARS) 

•  Adaptable  to  all  MARS  frequencies. 

•  Display  indicates  frequency  (even  while 
scanning}  and  functions  (such  as  auto- 
scan,  lower  scan  frequency  limit  upper 
scan  limit,  and  error,  i.e.  transmitting 
out  of  band). 

See  the  exciting  TR-7600,  TR7625 

and  RM-76  now  at  any  Authorized 

KENWOOD  Dealer! 
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BLACK  HAMS 
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The  letter  by  Jack  Chancellor 
W9SON  in  the  November  1978t 
issue  raised  some  interesting 
questions.  How  many  black 
Americans  are  hams?  How  are 
black  hams  responded  to  dur- 
ing QSOs  and  in  amateur  radio 
activities? 

I'm  a  black  American  ham, 
licensed  since  1954,  and  in  spite 
of  extensive  travel  in  27  states 
in  the  cou rse  of  my  professional 
activities,  I've  never  met  a  black 
ham.  I  may  have  worked  other 
black  hams  on  the  air,  but  I've 
never  had  a  QSO  where  the 
other  op  identified  himself  as 
black.  (Research  shows  that 
recognition  of  the  race/creed/ 
color  of  a  speaker  by  voice 
alone  is  next  to  impossible.) 

Reactions  to  me  by  hams 
here  in  my  hometown  who  have 
learned  that  Tm  black  have 
been  100%  positive,  though  I 
don't  doubt  that  some  anxiety 
has  been  aroused.  One  instance 
bears  relating:  My  first  affair 
with  2  meter  FM  was  quite  a 
mix-up  until  a  local  ham 
straightened  me  out  on  the 
600-kHz  difference  between 
transmit  and  receive  frequen- 
cies through  the  repeater.  After 
many,  many  QSOs,  he  agreed  to 
stop  by  my  place  to  pick  up 
some  gear  I  was  donating  to  the 
local  amateur  radio  club. 
Naturally  he  discovered  I  was 
black.  Then  he  had  to  withdraw 
an  earlier  invitation  to  my  wife 
and  I  to  be  his  guests  at  his  club 
(which  is  a  block  from  my  QTH, 
by  the  way)  because  his  club 
does  not  admit  blacks,  either  as 
members  or  guests. 

This  same  local  radio  club 
had  several  blacks  enrolled  in 
its  Novice  code/theory  classes. 
Another  local  radio  club  urged 
my  participation  in  a  practice 
emergency  net  on  2  meter  FM. 
Any  number  of  individual  local 
hams  and  I  have  chewed  the  fat 
at  length,  on  and  off  the  air, 
about  every  topic  under  the  sun. 
Never  has  the  question  of  my 
race  arisen  (except  in  discus- 
sions of  racial  problems  In  the 
United  States). 

Although  Pve  never  person- 
ally experienced  racial  preju^ 
dice  as  a  hamT  I'm  confident 
prejudiced  hams  do  exist  who 
practice  their  prejudices  with 
varying  degrees  of  directness— 
from  "pulling  the  plug"  the  in- 
stant they  discover  the  other  op 
is  black  to  adding  to  their  CO 


calls   "no   lids,   no   kids,   no 
blacks." 

rm  equally  confident  that,  as 
W9SON  asserts,  there  are 
blacks  who  believe  that  ama- 
teur radio  is  not  open  to  them. 
This  is  not  true  objectively,  but 
most  blacks  perceive  reality  In 
terms  of  the  history  of  the  black 
man  In  America— slavery, 
discrimination,  and  prejudice, 
Why.  they  sayf  should  1  believe 
the  amateur  radio  fraternity  to 
be  any  different  from  others 
which  are  predominantly  white 
and  known  to  be  discriminatory. 

I  don't  quite  agree  with 
W9SON*s  suggestion  that  per 
haps  ham  radio  should  mount  a 
campaign  to  dispel  such  beliefs 
among  potential  black  hams, 

I  do  believe,  however,  that  our 
fraternity  can,  through  each  of 
us  as  individuals,  attract  the 
support  and  participation  of 
many  blacks  in  America  if  we 
would  act  toward  them,  on  and 
off  the  air,  as  we  would  have 
them  act  toward  us. 

Carlton  D.  Trotman  W3BRX 

York  PA 


SELF-CREATED  DOOM 

I  am  writing  this  letter  not  so 
much  as  a  letter  to  the  Editor, 
but  as  a  message  to  all  hams! 

I  receive  all  of  the  ham 
magazines.  I  occasionally  read 
your  editorials.  I  am  not  too 
outspoken.  However,  the  more  I 
read  about  WARC,  I  decided  I 
would  come  forth  as  a  loud 
minority,  and  not  as  a  silent  ma- 
jority. 

I  am  a  black  ham,  but  I  have 
some  ground  to  stand  on:  nine 
years  in  HF  communications  for 
the  United  States  Army  Signal 
Corps,  in  fixed  station  point  to 
point,  Acan  Starcom  Stratcom 
and  DCA,  along  with  one  year  at 
Ohio  Bell,  and  four  years  at  the 
R.  L  Drake  Company.  My  pres* 
ent  position  (for  the  past  six 
years)  is  as  a  two-way  and 
microwave  technician  at  the 
Dayton  Power  and  Light  Com- 
pany. I  presently  hold  a  First 
Class  Radio  Phone  and  Extra 
Class  license,  in  addition,  I  am 
the  past  General  Chairman  for 
the  Dayton  Hamvention,  and 
also  past  Technical  Chairman 
for  DARA. 

So  you  see,  communications 
is  my  business!  I  cannot  sit 
back  and  fool  myself  about 
what  is  about  to  take  place. 
What  we  should  think  about  is 


that  if  the  ship  sinks,  we  all  go 
down.  Even  that  guy  who  claims 
there's  nothing  to  it.  Noah  tried 
to  tell  people  that  God  was  go- 
ing to  destroy  the  world.  They 
laughed  at  him  until  one  day 
they  woke  up  and  saw  the  water 
rushing  upon  them. 

The  hams  will  sit  down  and 
discover  there  aren't  any  ham 
bands  anymore!  Someone  will 
say,  "What  in  the  world  has  hap- 
pened?" 

I  am  not  going  to  sit  by  and  let 
ham  radio  die  because  of  the 
lack  of  exposure  in  countries 
that  are  still  using  the  drum  for 
communications,  1  want  you  to 
know  that  I  am  beginning  to  see 
the  storm  clouds.  I  guess  I  am  a 
militant  ham  operator  For  what 
It's  worth,  this  one  time  I  am 
joining  the  loud  minority. 

Another  important  concern  is 
that,  while  I  don't  know  about 
other  towns,  Dayton  has  a  great 
deal  of  deliberate  man-made  in- 
terference. It's  outrageous!  If 
the  FCC  cracks  down  on  ham 
operators,  it's  the  hams1  fault. 
The  ham  is  destroying  himself 
and  the  services  available  to  us. 

For  instance,  a  guy  will  walk 
right  out  of  his  office  past  a 
phone,  enter  his  carT  and  use 
the  autopatch  to  find  out 
whether  his  wife  needs  any* 
thing  from  the  store! 

Ham  operators  will  create 
their  own  doom! 

Need  I  say  more? 

Wallace  M.  Wright,  Jr.  AD8N 

Dayton  OH 


HOT  TYPEWRITER 

I  read  your  editorial  entitled 
"WARC  Doom  and  Gioom"  in 
the  December,  1978,  issue  of  73 
and  boy,  did  it  strike  a  nerve!  I 
am  one  of  those  operators  who 
still  uses  his  old  Novice  75-Watt 
rig,  but  many  OMs  and  YLs  I 
QSO  with  on  the  air  are  using 
new  equipment  into  which  they 
have  sunk  a  considerable  hunk 
of  change.  Imagine  telling  these 
ops  that  their  bankroll  has 
sprouted  wings,  their  beautiful 
riceboxes  are  now  illegal,  and 
they  can  resort  to  the  landline 
for  DX! 

You  could  have  used  half  the 
editorial  space  for  printing  the 
names,  addresses,  and  phone 
numbers  of  members  of  the  ITU, 
the  U.S.  Congress,  the  FCC,  the 
ARRL,  and  anybody  else  who 
can  help  prevent  the  WARC 
from  becoming  a  disaster  for 
hams. 

Don't  worry,  the  powers-that- 
be  would  get  mall,  radiograms, 
phone  patch  calls,  personal 
visits,  etc.,  by  amateurs  con- 
cerned  about  the  future  of  ham 
radio. 

I  wish  you  would  have  limited 
your  visions  of  gloom.  Phrases 
like  "if  we  lose  everything"  are 
unsettling  breaches  of  the 
peace.  You  are  going  to  get  a  lot 


of  people  riled  up  with  that  hot 
typewriter  of  yours. 

Regarding  the  ARRL  I  quit 
when  incentive  licensing  came 
out  Why  should  we  subsidize 
someone  who  is  taking  away 
our  bands?  if  the  ARRL  helps  us 
out  at  WARC,  great.  If  they 
don't,  then  how  can  they  justify 
their  existence?  We  neeti  some 
people  in  the  ARRL  with  some 
common  sense,  not  foolish  vin- 
dictive mossbacks— without 
mentioning  any  names. 

I  have  one  last  question  for 
you,  Wayne,  How  is  anybody  go- 
ing to  keep  millions  of  low* 
power  CB  radios  and  hundreds 
of  thousands  of  ham  rigs  out  of 
reach  of  curious  individuals 
who  want  to  satisfy  that  age-old 
need  to  communicate? 

Bob  Wilk  WA0OTV 
Kansas  City  MO 


A  HELL  OF  A  CONTEST 
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You  may  not  publish  this,  but 
this  is  my  opinion  of  contests: 
They  can  go  straight  to  hell  I 
am  referring  to  the  contests  of 
December  9,  1978.  Never  in  my 
life  have  I  heard  a  ruder  bunch 
of  people  on  the  air.  I  couldn't 
carry  on  a  QSO  of  any  kind 
without  some  damn  foot  break- 
ing in  and  hollering  "CQ  Con- 
test, 5  by  9  in  Oregon,  QSL?" 

Whoever  authorizes  this  bull 
ought  to  be  horsewhipped  with 
a  linear.  If  the  ARRL  is  the 
authorizing  source,  then  the 
authorizing  person  needs  his  or 
her  you-know-what  kicked.  This 
isn't  my  opinion  alone,  but  just 
one  of  a  whole  lot  of  people  who 
feel  the  same  way.  If  I  want  a 
signal  report,  I  will  ask  for  it  dur- 
ing a  QSO.  While  I  am  In  a  QSO, 
I  don't  want  to  hear  some  jerk 
hollering  "CQ  Contest" 

If  people  are  going  to  be  rude, 
then  they  should  go  back  to  CB 
radio  where  being  rude  is  part  of 
it.  Amateur  radio  doesn't  need 
it,  nor  do  the  vast  majority  of 
hams  I  know. 

Dale  Dishon  WD5JRF 
Palestine  TX 
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POLAROID  POWER 


I  came  across  an  Idea  and 
thought  you  might  want  to 
know,  if  you  don't  already. 

My  father  bought  a  Polaroid 
SX-70  camera  recently  and,  as 
you  know,  it  takes  the  cartridge- 
type  film  with  the  battery  built 
right  in  the  film  pack.  Every  time 
you  put  a  new  film  cartridge  in 
the  camera,  you  are  putting  in  a 
new  battery. 

I  took  one  of  those  apart 
tonight  just  out  of  curiosity  and 
discovered  that  it  was  a  flat 
paper  pack  with  chemicals 
sealed  inside.  I  thought  that  the 


Continued  on  page  203 
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We  proudly  introduce  the  KLM  KT-34  Tri bander.  The  first  significant  step  forward  for  tribander 
design  in  20  years  —  READY  for  the  challenges  of  today's  high  power  technology  and  overcrowded 
bands. 

At  last,  a  tribander  that  easily  handles  all  the  power  your  rig  can  muster  —  at  a  new  standard  of 
efficiency,  so  your  signal  goes  out;  not  up  in  smoke. 

At  last  true  broadband  performance  that  brings  you  phone  and  CW  on  20,  15,  and  10  meters 
with  no  retiming* 

KLM's  inspired  peek  into  the  future  gets  you  all  out  performance  and  engineering  excellence  .  «  . 
TODAY! 


YOUR  PEEK  INTO  THE  FUTURE 


SEE  YOUR  DEALER  OR  CONTACT 


leCtfOniCS,  IRC-        '7025  LAUREL    ROAD     MORGAN   HiLL     CALtfQRNiA   95037 


ST2SA  and  K5YY. 


son  K5YY  racked  up  some  6,000 
QSOs  from  several  of  the  rarer 
African  spots  including  ST2SA, 
ST0YY,  3B8YY,  FH8.  D68AD, 
and  5H1. 

Sans  main  objective  was  to 
activate  some  areas  that  had 
seen  tittle  or  no  CW  action  and 
to  concentrate  on  the  west 
coast  areas  of  the  United  States 
that  generally  have  poor  prop* 
agation  into  the  East  African 
and  Indian  Ocean  areas. 

The  results  were  6r000  QSOs, 
of  which  20%  were  on  CW  and 
68%  were  with  stateside  sta- 
tions. Twenty  percent  of  the 
stateside  contacts  were  with 
W6  and  W7  stations,  including 
50%  of  the  contacts  made  from 
FH8f  where  he  was  really  con- 
centrating on  the  west  coast. 


Although  limited  to  only  short 
stays  due  to  travel  accom- 
modations. San  managed  800 
QSOs  from  STGYY  in  six  hours 
and  some  400  QSOs  each  from 
FH8  and  3B8  in  only  four  hours 
of  operation  at  each  stop. 

An  acute  fuel  shortage  in 
Sudan  cancelled  all  flights  for 
over  a  week,  but  San  was  able  to 
catch  a  charter  flight  to  South 
Sudan  which  had  to  return  to 
Khartoum  the  next  day,  Other- 
wise,  he  would  have  been 
stranded  and  the  last  half  of  the 
trip,  including  D68,  FH8,  and 
3B8,  would  have  been  jeopar- 
dized, Luckily,  it  was  a  weekend 
and  conditions  were  good. 

Travel  plans  and  itinerary  had 
to  be  constantly  changed  and 
updated  because  of  widespread 


airline  flight  cancellations.  Get- 
ting a  seat  on  another  flight  was 
nearly  impossible  and  several 
tickets  had  to  be  repurchased 
because  most  places  did  not  ex- 
change tickets  when  flights 
were  cancelled. 

San's  baggage  was  lost  at 
FR7  and  the  last  part  of  the  trip 
was  made  with  just  bare  toilet 
articles  and  only  two  pairs  of 
shorts  and  socks.  He  wore  the 
same  clothes  for  twelve  straight 
days.  All  his  equipment  was 
also  lost. 

Due  to  a  food  shortage  at  ST 
and  D68f  San  lost  twelve 
pounds.  Upon  returning  homet 
he  developed  a  subacute  case 
of  malaria,  despite  having  taken 
all  the  proper  anti-malaria  drugs 
before  departing-  It  was  six 
weeks  before  he  felt  back  to 
normal  again. 

On  the  bright  side,  the 
temperature  in  Sudan  was  only 
1 05  to  1 1 0  degrees  while  he  was 
there  instead  of  the  130  + 
degrees  just  prior  to  his  visit, 
Conditions  at  the  Indian  Ocean 
stops— 3B8,  D68T  and  FH8— 
were  pleasant  but  very  boring 
without  ham  radio, 

San  reports  that  the  few  good 
experiences  included  meeting 
some  very  nice  people  on  the 
trip,  Sid  ST2SA  and  Alex  3B8DA 
were  especially  nice.  3B8CJ 
was  not  a  big  DXer,  but  he  went 
out  of  his  way  to  help  San  ob- 
tain the  3B8YY  call  instead  of 
the  3B8Z  calls  which  are  usually 
issued  to  foreigners, 

FH80M  and  FH8YL  were  ex- 
tremely nice  and  San  reports 
that  Beatrice  FH8YL  Is  very 
beautiful  Reiner  FH80M  is  the 
Honda  and  Yaesu  dealer  for  the 
Gomoro/Mayotte/ Reunion  area, 
Reiner  was  kind  enough  to  take 
a  day  off  and   fly  San  from 


K5YY  with  FH80M  on  the  teft  and  D68AD  on  the  right 


Mayotte  to  Kenya. 

Robin  D63AD  is  chief  engi- 
neer of  the  Comoro  Cable  and 
Wireless  and  San  says  one  of 
the  nicest  people  he  has  ever 
met,  San  stayed  with  Robin 
while  on  Comoro  and  used  his 
equipment.  The  FT-101E  which 
had  been  donated  by  the  North- 
ern California  DX  Foundation 
had  been  left  with  FH8CY  on 
Mayotte.  All  the  other  equip- 
ment was  lost  with  his  luggage. 

San  gives  special  thanks  to 
Jack  W2LZX  for  meeting  him  at 
the  airport  in  New  York  both  go- 
ing and  coming,  and  to  Tony 
WA2EANt  who  had  finally  man- 
aged to  locate  San's  baggage 
which  had  been  on  Reunion  all 
the  time. 

More  special  thanks  to  those 
who  contributed  equipment  and 
money  to  the  operation.  The 
Northern  California  OX  Founda- 
tion, whose  contributions  of  an 
F~M01E  and  finances  allowed 
San  to  go  more  places  and  stay 
longer,  also  provided  the  QSL 
cards,  As  mentioned  before,  the 
FT-101E  was  left  with  FH8CY  in 
Mayotte  to  provide  more  operat- 
ing time  from  that  country.  MFJ 
donated  a  keyer  and  antenna 
tuner  and  Butternut  Electronics 
and  Mor-Gain  Electronics 
provided  antennas. 

Tired  once  more  of  the  soft 
life  and  not  one  to  rest  on  his 
laurels,  San  is  planning  to  head 
out  to  more  unconquered 
worlds  later  this  summer  or  fall. 
Working  once  again  with  the 
Northern  California  DX  Founda- 
tion, San  has  plans  for  three 
spots,  all  on  the  top  ten  needed 
list.  Keep  an  eye  on  the  DX 
bulletins  for  later  information, 

OBTAINING  A  VP2V  LICENSE 

We  recently  received  a  letter 
from  Mr.  A,  M.  Swain,  Telecom- 
munications Officer  of  the 
British  Virgin  Islands,  explain* 
ing  the  procedure  involved  in 
obtaining  a  VP2V  license.  We 
are  reprinting  it  here  In  case 
anyone  might  be  interested  in  a 
vacaiion/DXpedition  this  sum- 
mer. 

1.You  must  possess  a  current 
U.S.  amateur  radio  license  of 
General  Class  or  higher. 

2.  The  annual  license  fee  is 
$15.00,  and  each  license  or 
renewal  expires  on  January  31st 
in  the  year  following  the  one  in 
which  it  was  taken  out. 

3.  Provided  that  a  Hcense  is  first 
granted  after  the  first  day  of 
August,  the  fee  shall  be  fifty  per- 
cent of  the  fee  specified. 

4.  Send  a  certified  copy  of  your 
current  license,  along  with  a 
Postal  Money  Order  made  pay* 
able  to  the  "Accountant  Gen- 
eral" No  personal  checks  can 
be  accepted.  You  must  also  in- 
clude a  5$  stamp  to  cover 
"stamp  duty/1  Mall  to:  Ministry 
Of  Telecommunications,  Works 

Continued  on  page  175 
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REAL- STATE  CFTHEAfiT 


TWO  NEW  AC-DC-  BATTERY  PORTABLE  COUNTERS 

10Hi  to  600MHz  Frequency  Counter 

•  Precision  TCXO  time  base  0  1  PPM  Stability  17-4G"C  #  Super  Sensitivity  with  preamps 
in  both  Ht-Z  &  50  Ohm  inputs  <10  mV  to  150  MH*  <S0  mV  @  600  MH2 

•  Auto  Decimal  Point  •  Aluminum  Case  •  Socketed  IC's  •  Three  position  attenuator: 
XI,  XU),  X100  {avoids  false  counting) 

#QPTi>800Q  1 A    Factory  Assembled  *  2  Yea*  Guarantee  $329.95 

#0PTO8000.1  AK  Kit  Form  -  1  Ytar  Part*  Guarantee  $279.95 

# NI-CAD  80  NI-CAD  Battery  Pack  (Installs  in  case)  S  19-95 

10  Hz  to  600  MHz  Miniature  Counter 

•  XTAL  (TCXO)  Time  Base  ±.08PPM/°C  Standard  •  Aluminum  Case  •  Hl-Z  &  50  Ohm  inputs 

•  1  Sec,  4  1  /10  Sec.  Gate  Wmea  •  Auto  Dec.  Pi.  «  Built-in  Prescaler  and  Preamps  Standard 
#0PTO-7OOO      Factory  Assembled  -  1  Y»sr  Guarantee    , .  5139.95 

#0PTO-70O0K   Kit  Form  $99.96  #AC*70   AC  Power  Pak S     4.95 

#NI*CAD-70       NI-CAD  Battery  Pack  and  Charger  Circuitry  S  19.95 

#TCX0-70         Optional  Precision  TCXO  Time  Base  0.1  PPM ,  1 7-40X     $  79.95 


/Mftjgnorf  ana  isscm&fed  At 

Digital  Capacitance  Meter 

•  Featured  Sept  1978  Radio  Electronics  Mag  •  Ma  asm  pl1o9999ufd.  •  4Juri 
6"  Digits  *  Aluminum  Case  •  Accuracy  of  1  %  less  o< 

#CM-10O0  Factory  Assembled  .  $179.95         #P-1000  Prob- 

#CNM000K  Kit  Form  $129  95  »P-1000K  Probe 

Precision  Thermometer 
For  Use  with  Digital  Voltmeter   •  Output  lOmvper  Degree  •  Switcha  renheit/G 

•  Resolution  to  .01  with  4^/  Dtgrt  Meter  •  Requires  two  9V  5 

•  T-1 00  Factory  Assembled  &L         ited  $5995      *T-100K  rn 

#D-450 ,  Antenna,  Rubber  Duck,  RF  pick*r.  ahl 

#D-1 46  Antenna,  Rubber  Due        8  MH 

#RA-BNC  Right-Angle  BNC  Adapter  for  At.  S 

#P-10O  50  Ohm,  IX  Direct  Connection  \  >be 

#P-101  La-Pass,  Attenuates  RF  at 
#P-102  Hl-Z,  2X  High  impedance,  general 
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TERMS'  Orders  to  U.S.  and  Canada  add  5%  to 
maximum  of  $10.00  per  order  lor  shipping,  handling 
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lotiil  order  Florida  residents  add  4%  state  tax, 
COD  Fee:  $1.00  Persona]  checks  must  clear 
before  merchandise  is  shipped. 
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5821  N.E.  14th  Avenue,  Fort  Lauderdale,  Florida  33334 


/Microcomputer 
Interfacing 


Christopher  A.  Titus 
David  G.  Larsen 
Peter  ft  Bony 
Jonathan  A.  Titus 

Microcomputers  are  amaz- 
ing devices,  with  an  endless 
variety  of  useful  applications,  if 
you've  followed  the  I/O  articles 
in  73,  you  are  probably  aware 
that  the  key  to  using  microcom- 
puters for  practical  purposes  ts 
the  ability  to  interface  them  to 
the  real  worid.  Computers  are 
completely  useiess  unless  they 
can  be  made  to  accept  Inputs 
from  devices  Hke  keyboards, 
temperature  sensors,  or  re- 
ceivers and  generate  output  to 
devices  such  as  video  ter- 
minals, fire  a  farms,  or  Model 
15s. 

When  we  decided  that  a 
monthly  column  was  needed  to 
explore  the  important  topic  of 
microcomputer  interfacing,  we 
were  pleased  to  learn  that  such 
a  column  was  already  being 
written  by  The  Biacksburg 
Group,  authors  of  the  well- 
known  Bugbook  SeriesTM.  in  re- 
cent years,  the  column  has  ap- 
peared in  the  scientific  publica- 
tion American  Laboratory, 
where  it's  been  quite  popular. 

White  this  column  wilt  not 
deal  specifically  with  amateur 
radio,  the  interfacing  tech- 
niques discussed  here  wilt  ben- 
efit anyone  who  wants  to  get 
more  out  of  his  micro,  including 
hams,— Jeff  OeTray  WB8BTH, 
Assistant  Publisher. 

INTERFACING  DIGITAL-TO- 
ANALOG  CONVERTERS 

An  analog-to-digital  convert- 
er is  an  electronic  device  that 
converts  analog  signals  to  digi- 
tal signals.  Typical  commercial 
converters  are  based  upon  the 
principles  of  successive  ap- 
proximation,   dual-slope    in* 
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tegration,  staircase-ramp  con- 
version,  or  voltage-to*fre- 
quency  conversion/  The  most 
common  use  for  an  ADC  is  to 
convert  the  output  from  an  ana- 
log transducer  or  analog  in- 
strument into  digital  form  suit- 
able for  direct  observation  on  a 
digital  display  or  as  input  into  a 
computer.  All  digital  panel  me- 
ters and  digital  multimeters 
contain  built-in  analog-to- 
digital  converters.  Modern 
ADCs  provide  standard  TTL 
outputs  which  may  be  coded  in 
binary,  binary-coded  decimal 
(BCD),  or  perhaps  other  less  fre- 
quently used  codes. 

To  illustrate  how  you  would 
interface  an  ADC  to  an  8G8G- 
based  microcomputer,  con- 
sider the  generalized  10-bit 
ADC  module  shown  in  Fig.  1,  In 
addition  to  the  10-bit  output 
and  analog  input  pins,  our 
module  also  contains  a  START 
input  and  a  DONE/BUSY  out- 
put, whose  functions  will  be 
discussed  later.  It  is  not  possi- 
ble to  simultaneously  transfer 
all  fen  bits  from  the  ADC  into  an 
8-bit  microcomputer  For  the 
10-bit  converter,  the  data  trans- 
fer is  accomplished  by  placing 
bits  DO  through  D7  (the  ADC's 
eight  least  significant  bits)  in 
the  first  input  byte  and  the  re- 
maining two  bits,  D8  and  D9 
(the  ADC's  most  significant 
bits),  in  the  second  byte. 

To  gate  data  onto  the  data 
bus  and  into  the  8080,  8212 
eight-bit  three-state  buffer 
chips  are  used  between  the 
ADC's  outputs  and  the  8080's 
data  bus.  A  gating  scheme  is 
required  so  that  the  three*state 
buffers  are  enabled  only  during 
the  time  when  the  8080  requests 
data.  In  the  case  of  the 
8212  buffer;  the  required  gate  is 
incorporated  within  the  in- 
tegrated circuit  chip,  so  all  that 
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Fig.  7.  Schematic  diagram  of  an  analog-to-digital  converter  (ADC) 
interfaced  to  an  8080  microcomputer  with  the  aid  of  a  pair  of  8212 
buffer  chips. 
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ou  must  supply  is  a  negative 
IR  control  signal  and  positive 
065  and  066  decoded  pulses 
derived  from  the  address  bug 
decoding  logic. 

The  remaining  control  sig- 
nals that  are  used  include  (1)  a 
START  pulse  applied  to  the 
ADC  that  resets  it  and  starts 
the  internal  conversion  pro* 
cess,  and  (2)  a  DONE/BUSY 
ADC  output  flag  which  in- 
dicates that  a  conversion  has 
taken  place  and  that  the  10  bit 
digital  output  is  ready.  These 
are  important  control  signals 
since  they  synchronize  the 
operation  of  the  conversion 
process.  Analog-to-digital  con- 
verters are  not  generally  " free- 
running"  devices  that  con- 
tinuously convert  voltages  into 
digital  outputs.  These  conver- 
sions take  a  finite  period  of 
time,  It  is  necessary  to  pulse  or 
strobe  the  ADC  to  start  each 
conversion,  and  you  cannot  ex- 
pect a  10-bit  binary  vaiue  to  be 
output  by  the  converter  im- 
mediately after  the  strobe 
pulse  is  applied.  For  the 
generalized  converter  in  our 
figure,  a  21-microsecond  con- 
version time  is  required.  Inside 
our  ADC,  a  successive  approx- 
imation technique  is  used  that 
converges  on  the  unknown 


voltage  by  making  successive- 
ly smaller  tests  and  comparing 
the  results  of  such  tests  to  the 
unknown  voltage. 

The  DONE/BUS?  flagt  which 
indicates  that  the  converter  is 
either  DONE  (logic  1)  or  BUS? 
(logic  0}f  is  input  into  the 
microcomputer  as  a  single  bit. 
Since  there  are  six  unused  bits 
at  input  port  066.  bit  D7  is  as- 
signed to  the  flag.  The  START 
pulse  to  initiate  a  conversion 
must  be  a  short  positive  pulse. 
It  can  be  obtained  by  gating  the 
control  signal  OUT  with  a 
negative  device  address  pulse, 
037t  using  a  7402  2-inpu!  NOR 
gate, 

A  typical  software  subrou- 
tine used  to  perform  a  single 
conversion  is  shown  in  Table 
1;1  The  10-bit  binary  result  of 
the  conversion  is  left  In  the  B 
and  C  registers  of  the  8080, 
with  the  least  significant  eight 
bits  in  register  C  and  the  most 
significant  two  bits  in  register 
B  in  bit  positions  DO  and  D1, 
The  microcomputer  spends 
time  in  the  TEST  loop  as  it 
checks  and  rechecks  Ihe  flag 
bit  while  the  conversion  takes 
place.  The  converter  we  chose 
took  only  21  microseconds,  so 
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Table  1.  Typical  ADC  input  routine  for  a  10-bit  analog-to-digital 
converter. 
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Table  2.  Typical  ADC  subroutine  for  an  interrupt-iype  converter  in* 
terface*  This  assumes  the  converter  will  interrupt  with  an  RST7  in- 
struction vectoring  to  000  070, 
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95%  ASSEMBLED    100% 

Performance  You  Can  Count  On 
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DRAKE  WH*7 
WATTMETER/COUPLER 

Drake's  new  WH-7  watt- 
meter/coupler is  a  througfrvline 
wattmeter  designed  to  match 
the  styling  of  the  TR-7  and  the 
rest  of  the  7-line,  but  it  will 
make  a  most  useful  and  attrac- 
tive addition  to  your  shack 
regardless  of  the  rig  you're  us- 
ing.  The  instrument  has  a  large, 
easy-to-read  meter  with  three 
calibrated  scales  to  measure 
forward  power.  There's  a 
20-Watt  scale  for  low  power  en* 
thustasts  as  well  as  the  more 
usual  200-  and  2000-Watt 
scales.  A  fourth  calibrated 
scale  provides  direct  reading  of 
vswr,  and  is  switch-selected 
from  the  front  panel. 

The  WH-7  features  a  frequen- 
cy coverage  of  1.8-30  MHz.  The 
line  impedance  is  50  Ohms  re- 
sistive. The  wattmeter  accu- 
racy is  ±5%  of  reading  +  0.2 
Watts  on  the  20-Watt  scale, 
±5%  of  reading  +  2  Watts  on 
the  200-Watt  scale,  and  ±5% 
of  reading  +  20  Watts  on  the 
2000-Watt  scale,  throughout 
the  1.8*30  MHz  range.  Insertion 
of  the  wattmeter  in  the  line 
changes  the  vswr  no  more  than 
1.05:1.  The  power  capability  is 
2000  Watts,  continuous  duty. 

The  wattmeter  Is  installed 
between  the  output  of  the 
transmitter  (or  amplifier)  and 
the  antenna.  Ordinary  PL-259 
coax  connectors  will  couple 
directly  with  the  SO-239  recep- 
tacles on  the  sensing  element. 
The  sensing  element  is  com- 
pletely removable  for  place- 
ment in  a  convenient  position. 
It  can  be  removed  by  unscrew- 
ing the  four  machine  screws  on 
the    bottom   of    the   cabinet 


which  hold  it  in  place.  In  this 
manner,  the  sensing  element 
can  be  installed  behind  the 
operating  table  so  that  bulky 
coax  need  not  be  brought  up. 
Approximately  3  feet  of  small, 
flexible  cable  connects  the 
sensing  element  to  the  meter, 
allowing  a  wide  range  of  in- 
stallation positions. 

There  are  three  different 
types  of  power  to  consider 
when  using  a  wattmeter:  for- 
ward, reflected,  and  radiated. 
The  WH-7  reads  the  sum  of  the 
radiated  and  reflected  power, 
or  forward  power.  True  radiated 
power  may  be  determined  with 
the  vswr  calculator  supplied 
with  the  wattmeter.  Simply  lay 
a  straight  edge  across  the  ap- 
propriate scales  of  "FOR- 
WARD" and  "VSWR",  and  read 
"REFLECTED"  power  on  the 
right-hand  scale.  Radiated 
power  is  calculated  by  sub- 
tracting the  reflected  power 
from  the  forward  power. 

Vswr  measurements  may  be 
made  easily  and  directly  with 
the  WH-7.  Just  turn  the  selector 
switch  to  the  "SET"  position 
(full  CW)  and  adjust  the  MVSWR 
SET"  control  to  align  the  meter 
pointer  with  "SET'  at  the  full- 
scale  position  on  the  meter. 
Then  turn  the  selector  switch  to 
the  llVSWR"  position  and  read 
the  vswr  directly  from  the  vswr 
scale. 

Once  you  discover  the  conve- 
nience of  a  wattmeter  like  the 
WH-7,  you'll  never  want  to  be 
without  it,  Whether  you're  in 
the  process  of  matching  a  new 
antenna,  making  a  fast  band 
change  during  acontest,  or  per- 
forming any  other  activity 
where  fast  and  accurate  mea- 


surement of  rf  power  and  vswr 
is  needed,  you'll  find  your  watt- 
meter to  be  your  biggest  help- 
mate and  worth  every  penny 
you  spent  for  it. 

The  WH-7  wattmeter/cou- 
pler's main  cabinet  measures 
5-5/16"  high,  6-7/8"  wide,  and  7" 
deep.  The  removable  sensing 
unit  is  2-1/2"  high,  3-3/8"  wide, 
and  2-3/4"  deep.  Its  weight  is 
2-3/4  pounds,  and  the  selling 
price  is  $89.00.  Available 
wherever  Drake  equipment  is 
sold.  ft.  L  Drake  Company,  540 
Richard  Street  Miamisburg  OH 
45342.  Reader  Service  number 
ML 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 


CSC  OFFERS  NEW  6-MODE 

MODEL  4001 

PULSE  GENERATOR 

The  4001  offers  Indepen- 
dently-variable pulsewidth  and 
spacing  controls  from  100  nano- 
seconds to  1  second  in  7  over- 
lapping decade  ranges.  Two 
single-turn  verniers  provide  con- 
tinuous adjustment  in  each 
range.  The  duty  cycle  is  variable 
over  a  10,000,000:1  range,  con- 
tinuously adjustable  from  0.5 
Hz  to  5  MHz.  The  control  set- 
tings are  calibrated  within 
±5%  at  each  end  of  the  vernier 
ranges.  Jitter  Is  held  to  less 
than  0.1%  +  50  picoseconds. 

The  six  push-button-seiec- 
table  modes  are  Run,  Trigger, 
Gate,  Single-Shot,  Square  Wave 
and  Complement.  (The  pulse 
spacing  control  is  not  active  in 
the  Trigger  or  Single-Shot 
modes.) 

The  Run  mode  Is  frequency- 
settable  from  0,5  to  5  MHz 
through  the  pulsewidth  and 
pulse  spacing  controts.  The 
Trigger  mode  accepts  dc-to-10- 
MHz  signals  from  an  external 
source. 

The  Gate  mode  starts  the 
generator  synchronously  with 
the  leading  edge  of  the  gate 
signal.  The  last  output  pulse  is 
independent  of  the  falling  edge 
of  the  gate  signal.  In  addition, 
the    "One-Shot"    push-button 


can  manually  activate  the  gate 
mode. 

The  Trigger/Gate  input  is  TTL- 
compatible.  It  accepts  2-Vp.p 
sine  waves,  1-Vpeak  pulses 
(with  a  minimum  width  of  40 
nanoseconds),  and  a  maximum 
±  10-volt  input.  It  also  offers  a 
dc-coupled  10k-Ohm  input  im- 
pedance. 

The  Single-Shot  or  One-Shot 
mode  outputs  a  pulse  each  time 
the  momentary  manual  push- 
button is  depressed. 

The  Square  Wave  mode  op- 
erates at  up  to  2.5  MHz,  The 
square  wave  frequency  is  the 
reciprocal  of  twice  the  sum  of 
the  pulsewidth  and  pulse  spac- 
ing control  settings. 

The  Complement  mode  in- 
verts the  output  signal. 

A  single-turn  vernier  adjusts 
the  output  amplitude  over  a 
0.1-10-volt  range.  The  output  ex- 
hibits a  maximum  400-Ohm  im- 
pedance at  full  amplitude.  Out- 
put rise  and  fall  time  is  less  than 
30  nanoseconds. 

The  TTL  output  offers  a  fan* 
out  of  40  TTL  loads,  and  is 
capable  of  sinking  64  rnilliamps 
at  a  maximum  of  0.8  volts.  TTL- 
output  rise  and  fall  time  is  less 
than  20  nanoseconds. 

A  Sync  output  offers  a 
minimum  output  amplitude  of 
2,4  volts  and  a  fanout  of  10  TTL 
loads,  and  will  sink  up  to  16  mA 
at  a  maximum  0.8  volts.  The  out- 
put pulse  is  greater  than  20 
nanoseconds,  with  a  rise  and 
fall  time  of  less  than  20 
nanoseconds.  The  sync  pulse 
lead  time  is  greater  than  20 
nanoseconds. 

For  additional  information, 
contact  Continental  Speciafties 
Corporation,  70  Fulton  Terrace, 
New  Haven  CT  06509;  (203)-624- 
3103.  Reader  Service  number 
C9. 


THE  2  METER  BROOMSTICK 

Smithe's  new  fully  self-con- 
tained 5/8-wave  centerfed 
dipole  for  2  meters  Is  rather  in- 
triguingly  named  the  Broom- 
stick, Why  Broomstick?  Well,  it 
does   look   strikingly   like  a 


Drake's  WH-7  wattmeter/coupler. 


CSC's  new  Model  4001  putse  generator. 
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Memo  from  Drake 

7fe  7-lme  &  &  c/wae  communicates  system 

combining  coordinated  systems  design  with  innovative  engineering 

When  you  select  Drake  products,  you  select  designs  that  match  visually 
and  electrically  —  designs  that  work  together  as  a  complete  unit. 


Drake  TR-7/DfW  —  Speaking  of  innovative 
engineering,  did  you  know  this  transceiver 
re -introduces  international  shortwave  listen- 
ing to  amateur  radio?  The  receiver  provides 
complete  general  coverage  front  US  thru  it) 
MHz  —  no  gaps  and  no  range  crystals  needed* 
With  the  plug- in  AUX-7  pc  board,  coverage 
can  be  extended  from  1,5  MHz  down  to  *'G" 
MHz!    Now  that's  general  coverage  1! 

The  TR-7  transmits  on  all  amateur  bands 
160  thru  10  meters,  and  can  be  programmed 
on  any  8  additional  500  kHz  ranges  in  the  hi 
spectrum  for  legitimate  out -of -band  coverage 
such  as  MARS,  Embassy,  future  band  expan- 
sions, etc.    Up  to  four  positions  of  independent 
receive  selectivity,  combined  with  full  pass* 
band  tuning,  allow  tailored  reception  of  cw, 
RTTY,  ssb  and  a-m.   A  special  built-in  low 
distortion  a-m  detector ,  with  optional  6.0  kHz 
crystal  filter,  makes  "SWL-ingM  with  stations 
such  as  BBC,  VOA,  etc,  a  genuinely  pleasant 
surprise. 

The  special  TR-7  receiver  front  end,  with 
its  high  intercept  point  p  means  you  can  pick 
many  weak  amateur  signals  from  amid  the 
super-power  shortwave  broadcasters.  These 
weaker  stations  could  be  completely  lost  with 
conventional  receiver  designs, 

MATCHED  ACCESSORIES  -  The  2  kW  Drake 
MN-2700  Antenna  Matching  Network  covers 


160  thru  10  meters,  features  complete  rf  by- 
pass and  antenna  selector  switching,  built-in 
rf  watt  meter/ VSWR  bridge,  and  out -of -band 
coverage*    With  the  B-1G0O  baltin,  balanced 
line  and  long  wires  may  be  accommodated 
along  with  coax  feed  systems.   A  2S0  watt 
version  is  the  MN-7.    •  The  WH-7  Wattmeter 
has  rf  power  scales  from  20  to  2000  watts, 
and  even  a  direct-reading  VSWR  scale*   It's 
an  accurate  and  convenient  accessory  for  any- 
one's station.   •  The  PS- 7  Ac  Power  Supply 
can  be  switch -programmed  for  most  primary 
voltages  from  90  thru  264  volts,  No  soldering 
or  jumpers  necessary.   It  includes  automatic 
protective  circuitry  for  both  voltage  and  cur- 
rent.  Compare  the  weight  of  the  PS- 7  with 
other  supplies,  and  you'll  know  it's  real!  • 
The  RV-7  Remote  VFO  provides  split  fre- 
quency control  for  the  TR-7  with  a  "spot" 
button  for  convenience.  •  Even  tho  the  TR-7 
has  a  built-in  speaker,  the  addition  of  the 
MS-7  Speaker  provides  greater  audio  fidelity, 
•  The  custom-designed  7077  Dynamic  Desk 
Mike  provides  proper  impedance  and  audio 
characteristics  for  the  TR-7;  fully  wired  for 
VOX  and  PTT,  •  And  don't  forget 'the  DL-300 
/DL-1000  "Dry"  Ekimmy  Loads-  they  really 
are  handy.   •  The  FA -7  Cooling  Fan  can  be 
installed  on  both  the  TR-7  and  PS- 7  for  high 
ambient  temperature  environment  or  for  con- 
tinuous duty  RTTY  or  SSTV  applications. 


Available  soon  —  fhe  new  Drake  L-7,  160  thru 

10  meter*,  2  kW  Wide  Range  Linear  Amplifier. 

*10-meier  coverage-  on  export  units  only 


7b  recede  a  FREB  Drake  Full  Una  Catslog. 


Ptease  **!*  name  md  ^  q,  ^  „ubiiC9iion  tQ 


Prrces  arret  specifications 

subject  to  change 

Without  notice  or  obligation 


R.  L.  DRAKE  COMPANY 


*^011 


540  Richard  St.,  Miami sburg.  Ohio  45342 
Phone:  (513)  866-2421  ♦  Telex;  288-017 


V-  Reader  Sentice— 


see  page  2t1 
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FOR  BEST  PRICE  AND 
FAST  DELIVERY 

CALL 


toll  free 
'£3  vHA/VLRADIQjCENl 


tKMl.  r.  BM    PO    fil 


^H2 


RTTY 

made 
easy 


TU-170  kit., .9149,95 
wired...  $21 9.95 


Stale  of  the  art  design  features  make  the  TLM7Q  ideal  for  HF 
end  VHF  autostart  operation  9}  an  unchallenged  price. 

*  SIZE:  7tt,rWx3K"H*7tt>rO 

*  Proved  170Hr  shift  3  stage  active  filter  dflmodulBtor 

*  Lighted  tuning  meter  for  easy  tuning 

*  Cutting  ftgulated  loop  ^eyer  and  pow»&T  supply 

*  Autostart  with  threshold  control  and  solid  state  relay 

*  Stable   audio    frequency    shift   oscjltator,  produces    Dhdw 
coherent  sirve  wave  tones 

*  TTL  compsrifrle  inputs  and  puipute  Jor  auxiliary  equipment 
■  Hiflh  Swel  output  for  scope  lunino 


FlMHI  CORP. 

P.O.  Box  976 
Topeko, Kansas  66601 

(913)  234-0198   i^F5 


VISA 


Aluminum  towers  are  not 
usually  as  strong  as  steel 
towers  —  ask  for  engineering 
facts  before  purchasing  any 
tower.  Aluminum  towers,  in 
most  cases,  are  one-half  as 
strong  as  steel  towers  within 
the  same  price  range. 


Notice  Paid  For  By  Unarco-Rohn   *m 


(Advertisement) 


CONNECTOR  ASSORTMENT 


$25.00 

Postpaid 

Includes:  S-  PL2S9t 
2  -  PL258,    I  -  DM. 


$23.50  **** 

lots  of  three 

5-SOZ39,  5UGI7S,  5    UGI74 
I  -  M35B.    2  -  MB9,    I  -  UG255. 


I  -  UG273.    2-PL259PO,    I  -  1021-20,    J  -  Lightning 

Arrester. 
Master  Charge  Si  Visa  accepted  / Send  for  Free  Catalog 


CDAKIT    -« 


P.O.  Box  101 -A  Dumorit,  N,  J.  07628 

Circle  C2I   on   Reader  Service  Card 


FLY  YOUR  RUBBER  DUCKY  !! 

Get  off  the  trunk  lid  and  into  the  best  location 
on  the  car .  .  .  the  center  of  the  root!  Tests  have 
proven  that  the  Jow  profile  quarter-wave  whip, 
or  the  rubber-ducky  from  a  Handy-Talky,  out- 
performs a  5/fl  whip  on  the  trunk.  Take  advan- 
tage of  the  super  ground  plane  by  converting  to 
the  FLYING-DUCKY  magnetic  mount  Although 
designed  specifically  for  u&e  with  a  H-T.  it  can 
be  used  with  any  mobile  ng.  Ten  second  installa- 
tion. 

FLYING-DUCKY  magnetic  mount  consists  of: 

•  Chrome-plated  super  magnet  (hotds  50  tbs.J 

•  Compatible  coax  plugs  furnished  to  match  rig 
requirements.  Specify  BNC,  F  type,  PL259- 
50239  For  TNC  Wison  type  add  S3. 

•  Coax  cable  105  in   long. 

FLYING  DUCKY  MOUNT  ANDCABLE  . .  $13.95 
QUARTER  WAVfc  WHIP 

(specify  connector) $  5.95 

RUBBER  DUCKY  to  match 

(specify  connector) $  7.95 


^ace 


^P15 


BOX  234 

Middlcbury  CI  06762 

(203)  758-9228 
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I**  Reader  Service— see  page  2  W 


broom  with  an  SO-239  connec- 
tor in  place  of  the  bristles. 

The  2  meter  Broomstick  is 
4Vs  feet  long  and  an  inch  in 
diameter  There  are  no  pro- 
trading  radials.  tuning  rings,  or 
appendages  of  any  sort,  and  it 
needs  no  ground  system,  A 
small  hook  on  one  end  enables 
it  to  be  quickly  and  easily  hung 
from  a  drapery  rod,  cioset  pole, 
or  picture  hook,  so  that  it  is 
unlikely  to  offend  even  the 
most  particular  XYL  or  other 
members  of  the  family. 

For  the  moment,  my  Broom- 
stick Is  hung  behind  the  drapes 
of  one  of  the  living-room  win- 
dows, where  it  is  completely 
out  of  sight  but  still  enabfes  me 
to  key  up  several  area  repeaters 
and  put  out  a  very  respectable 
signal  on  simplex  frequencies. 

The  first  location  I  tried  with 
the  Broomstick,  an  inside  bed- 
room {no  windows),  produced 
pretty  good  results  on  receive 
but  rather  poor  performance  on 
transmit.  Also,  for  some 
reason,  I  was  unable  to  get  the 
vswr  to  2.1 : 1  maximum  over  the 
entire  band  as  specified  in  the 
manufacturer's  literature.  How- 
ever, moving  the  antenna  to  the 
position  behind  the  drapes  of 
one  of  the  living-room  windows 
produced  a  big  improvement  on 
both  transmit  and  receive,  and 
the  vswr  came  down  to  within 
the  manufacturer's  specifica- 
tions. Although  I  had  no  way  of 
precisely  measuring  the  anten- 
na's gain,  on-the-atr  checks 
support  the4dBi  figure  given  in 
the  specs. 

The  2  meter  Broomstick  is 
not  only  a  versatile  indoor 
antenna  at  home  and  away,  but 
can  be  used  outdoors  as  well- 
it's  watertight  and  looks  Jike  it 
should  stand  years  of  rain  and 
sun  and  whatever  else  Mother 
Nature  is  likely  to  throw  at  it.  A 
mobile  mounting  clamp  will  be 
available  shortly.  If  you've  been 
stuck  with  using  a  telescoping 
whip  or  rubber  ducky  at  home 
or  from  hotel  and  motel  rooms 
when  you  travel,  the  Broom- 
stick  will  give  you  a  very  useful 
signal  boost. 

Smithe's  2  meter  Broomstick 
is  priced  at  $19:95  and  is  sold 
and  distributed  by  Smithe 
Aluminum,  Box  442,  Laurel  MD 
20810.  Reader  Service  number 
S80, 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

DRAKE  DRY  DUMMY  LOADS 

If  I  were  ever  limited  to  a 
single  accessory  item  for  the 
shack.  J'd  unhesitatingly 
choose  a  dummy  load.  Whether 
Tm  tweaking  up  a  new  piece  of 
equipment  Tve  just  built,  going 
through  the  neutralization  pro- 
cess after  changing  the  final 
amplifier  tubes  in  my  trans- 
ceiver, or  simply  retuning  after 
changing  bands,  I  find  a  dummy 
load  indispensible. 


Now,  with  Drake's  two  new 
dry  (no  oil  required)  dummy 
loads,  the  DL-300  and  DL-1000, 
it's  easier  and  more  convenient 
than  ever  to  have  a  dummy  load 
handy  and  ready  to  use  when- 
ever needed. 

The  DL-300  will  handle  300 
Watts  of  rf  for  30  seconds,  with 
derating  curve  to  5  minutes. 
Maximum  vswr  is  1.1:1  to  30 
MHz  and  1,5:1  from  30  to  160 
MHz.  Impedance  is  50  Ohms 
resistive,  nominal.  Its  small  size 
(67"  x  2,08")  and  light  weight 
<1 1  oz),  plus  built-in  PL-259coax 
connector  for  direct  connection 
to  transceiver  or  transmitter 
output,  makes  it  perfect  for  por- 
table, mobile,  or  fixed  station 
use 

The  DL-1000  is  iarger  (14"  * 
3,6")  and  heavier  (2  lbs.),  but  it 
handles  1000  Watts  of  rf  for  30 
seconds,  with  derating  curve  to 
5  minutes.  Maximum  vswr  is 
1.5:1  over  the  0*30  MHz  range. 
Impedance  is  50  Ohms  resis- 
tive, nominal,  When  the  Drake 
FA-7  cooling  fan  is  added  to  the 
DL-1000  to  provide  forced  air 
cooling  to  the  resistive  element, 
the  unit's  rating  limitations  are 
expanded,  i.e.,  90  seconds  at 
1000  Watts.  The  DL-1000  is  pro- 
vided with  SO  239  coax  connec- 
tor and  rubber  feet  for  desk  or 
bench  use. 

The  DL-30G/DL-1000  dummy 
loads  should  be  used  in  con- 
junction with  the  derating  curve 
which  comes  with  the  units  if 
power  is  to  be  applied  for  a 
period  exceeding  30  seconds. 
Allowance  must  be  made  for 
adequate  cooling-off  periods 
when  needed,  to  prevent  ex- 
ceeding the  rating  dictated  by 
the  derating  curve.  Failure  to  do 
so  will  drastically  reduce  the  life 
of  the  resistive  element.  A  good 
rule  to  follow  is  to  allow  one- 
minute  cooling-off  periods  be- 
tween use. 

The  DL-300  connects  directly 
to  an  SO-239  connector,  elirrv 
mating  the  need  for  an  inter- 
connecting coax  cable.  The 
DL-1000  should  be  connected  to 
the  transceiver  or  transmitter 
using  a  convenient  length  of 
coax  cable. 

With  one  or  both  of  the  Drake 
dry  dummy  loads  in  the  shack, 
you'll  find  that  servicing  your 
gear  is  a  lot  easier  and  safer, 
and  you'll  be  a  lot  more  popular 
with  your  fellow  amateurs  if  you 
use  one  when  matching  a  new 
antenna  or  retuning  after 
changing  bands.  If  you  haven't 
been  using  a  dummy  load,  try 
one.  You'll  like  it! 

The  DL-300  sells  for  $19.95. 
and  the  DL-1000  for  $39.95. 
Available  wherever  Drake  equip- 
ment is  sold.  A  L  Drake  Com- 
pany, 540  Richard  Street. 
Miamisburg  OH  45342.  Reader 
Service  number  D11. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 


Drake's  new  DL-300  (top)  and  DL-1000  dummy  toads. 


NEW  DVOM  IS  RUGGED, 
CONVENIENT,  AFFORDABLE 

A  new  3Vi-digit  pocket-sized 
digital  multimeter  has  just  been 
introduced  by  The  Hickok  Elec- 
trical Instrument  Company  for 
electrical/electronic  test, 
calibration,  and  field  service  ap- 


plications.  The  instrument, 
designated  the  LX303,  contains 
features  generally  found  in 
more  expensive  units,  including 
autopolarity,  autozero  and  auto- 
matic overage  indication,  A  rug- 
Con  tinned  on  page  173 


Hickok's  new  LX  303  DVOM. 
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Contests 


Robert  Baker  WB2GFS 
15  Windsor  Dr. 
Aico  NJ  08004 

BARTG  SPRING  RTTY 

CONTEST 

Starts:  0200  GMT 

Saturday,  March  24 

Ends:  0200  GMT 

Monday,  March  26 

The  total  contest  period  is  48 
hours,  but  no  more  than  30 
hours  of  operation  is  permitted. 
Time  spent  listening  is  counted 
as  operating  time.  Off  periods 
may  not  be  less  than  3  hours  at 
a  time  and  times  on/off  must  be 
summarized  on  the  log  and 
score  sheets.  There  will  be 
separate  categories  for  single 
operators,  multi-operators,  and 
shortwave  listeners.  Use  all 
amateur  bands  from  80  to  10 
meters.  Stations  may  not  be 
contacted  more  than  once  on 
any  one  band,  but  additional 
contacts  may  be  made  with  the 
same  station  if  a  different  band 
is  used.  Those  on  the  ARRL 
countries  list  and  in  addition 
each  VWK,  VBVO,  and  VK  call 
area  will  be  counted  as  sep- 
arate countries  (but  W/K, 
VE/VO,  and  VK  will  be  counted 
once  only  for  QCA  purposes). 
MESSAGES: 

Messages  exchanged  will 
consist  ot: 

Time  in  GMT  consisting  of  a 
full  4-figure  group;  the  use  of 
the   expression    "same1     or 


"same  as  yours"  will  not  be  ac- 
ceptable. 

RSTand  Message  Number — 
the  message  number  must  con- 
sist of  a  3-ftgure  group  starting 
with  001  for  the  first  contact 
made. 
POINTS: 

All  2-way  RTTY  contacts  with 
stations  within  one's  own 
country  will  earn  2  points,  while 
those  outside  one's  own  coun- 
try earn  10  points.  All  stations 
will  receive  a  bonus  of  200 
points  per  country  worked,  in- 
cluding their  own,  NOTE:  Any 
one  country  may  be  counted 
again  if  worked  on  another 
band,  but  continents  are 
counted  only  once.  Proof  of 
contact  will  be  required  in 
cases  where  the  station  worked 
does  not  appear  on  any  other 
contest  logs  received  or  the 
station  worked  does  not  submit 
a  check  log. 
SCORING; 

Multiply  QSO  points  times 
total  countries  worked;  multi- 
ply total  country  points  times 
200  multiplied  by  number  of 
continents  worked.  Add  these 
two  totals  together  to  obtain 
your  final  score.  Example:  ex- 
change points  (302  x  countries 
,10)  =  3020;  country  points  10  x 
200  x  continents  3  =  6000;  final 
score  =  9020  points, 
LOGS  AND  SCORE  SHEETS: 

Use  a  separate  sheet   for 
each  band  and  indicate  all  rest 


Calendar 

Mar  3-4 

ARRL  DX  Competition— Phone 

YL-OM  CW  Contest 

Mar10-11* 

QCWA  QSO  Contest— Phone 

Virginia  QSO  Party 

Commonwealth  Contest 

Mar  17-1  a 

ARRL  DX  Competition— CW 

Mar  24-25 

CQ  Worldwide  WPX— SSB 

BARTG  Spring  RTTY  Contest 

Mar31-Apr1 

North  Dakota  QSO  Parly 

Tennessee  QSO  Party 

International  10-10  Net  Canterbury  Chapter 

QSO  Party 

Wisconsin  QSO  Party 

Apr  7-8 

ARRL  Open  CD  Party— CW 

QRP  QSO  Party 

Apr  21-22 

ARRL  Open  CD  Party— Phone 

ARRL  EME  Contest 

Apr  28-29 

PACC  DX  Contest 

May  12 

World  Telecommunications  Day  Contest- 

Phone 

May  19 

World  Telecommunications  Day  Contest— 

May  19-20 

\j  vtr 

ARRL  EME  Contest 

May  26  27 

CQ  Worldwide  WPX— CW 

June  9-10 

ARRL  VHF  QSO  Party 

June  23-24 

ARRL  Field  Day 

July  4 

ARRL  Straight  Key  Night 

July  14-15 

ARRL  IARU  Radiosport  Competition 

Aug  4-5 

ARRL  UHF  Contest 

*  =  described  in  last  issue 

periods.  Logs  to  contain: 
date/time  in  GMT,  callsign  of 
station  worked,  RST  report  and 
message  number  as  sent,  RST 
report  and  message  number  as 
received,  exchange  points 
claimed.  The  summary  sheet 
should  show  the  full  scoring, 
the  times  off  and  on  the  air, 
and,  in  the  case  of  multi- 
operator  stations,  the  names 
and  caltsigns  of  all  operators 
involved  with  the  operation  of 
the  station,  AH  logs  must  be 


received  by  May  31,  1979t  in 
order  to  qualify.  Send  logs  and 
check  sheets  to:  Ted  Double,  89 
Linden  Gardens,  Enfield, 
Middlesex,  England  EN1  4DX. 
The  judges'  decision  will  be 
final  and  no  correspondence 
can  be  entered  into  with  re* 
spect  to  incorrect  or  late  en- 
tries. All  logs  will  remain  the 
property  of  the  British  Amateur 
Radio  Teleprinter  Group.  Certif- 
icates will  be  awarded  to: 
leading  stations  in  each  ot  the 


Results 


RESULTS  OF  THE  1978  RHODE  ISLAND 

QSO  PARTY 


RHODE  ISLAND 

COUNTY 

CALL 

QSO 

PTS. 

MULT. 

SCORE 

Bristol 

*WB1DEU/N 

57 

300 

26 

7,800 

Kent 

•WB1DXE 

418 

844 

52 

43,888 

Newport 

*WA10SL 

19 

46 

7 

322 

Providence 

*WB1EJI 

632 

1,288 

85 

1 09,480 

Washington 

*K1GFD 

76 

168 

36 

6,048 

Providence 

N1RI/1 
multi-op 

246 

516 

42 

21,672 

Bristol 

N1RI 

43 

90 

24 

2,160 

OUT  OF  STATE 

COUNTY 

CALL 

QSO 

PTS, 

MULT. 

SCORE 

Alaska 

*KL7IUM 

4 

8 

2 

16 

Arkansas 

*WA5DTK 

5 

18 

3 

54 

Connecticut 

*W1TEE 

14 

47 

5 

235 

Georgia 

*N4NX 

23 

62 

5 

310 

Illinois 

*WD9ADH 

37 

120 

5 

600 

Iowa 

"WBdUCP 

13 

42 

5 

210 

Kansas 

*W0ODT 

6 

20 

3 

60 

Kentucky 

*WA4QMQ 

3 

6 

2 

12 

Louisiana 

*W5WQ 

22 

76 

4 

304 

Maryland 

*  N3SL 

11 

36 

4 

152 

Massachu- 

setts 

*N1NA 

78 

274 

5 

1,370 

Minnesota 

*W1GL/G 

27 

62 

5 

310 

Nebraska 

*NQWB 

8 

24 

4 

96 

Nevada 

*W7HI 

9 

34 

4 

136 

New  Jersey 

*WB2HSG 

5 

18 

2 

36 

New  Mexico 

*K5MAT 

17 

45 

5 

225 

New  York 

*W2HAE 

10 

36 

3 

108 

Pennsylvania 

*WA3JXW 

4 

8 

1 

8 

S.  Carolina 

*WB4HLC 

15 

36 

5 

190 

Texas 

*WB5PDQ 

10 

28 

4 

112 

Virginia 

*W4ZRJ 

5 

18 

3 

54 

Washington 

*K7EQ 

4 

16 

3 

48 

Wisconsin 

*WB9PVI 

19 

62 

4 

248 

Ontario 

*VE3KK 

14 

47 

4 

188 

Kuwait 

*9K2FX 

15 

38 

5 

190 

Greenland 

*K3KX/OX 

1 

2 

1 

2 

TOP  THREE— R.  L 

*1.WB1EJI 

109,480 

*2,  WB1DXE 

43,888 

*3.  K1BV 

8,118 

Novice  Winner:  WB10EU 

Tech  Winner:  WB1AFQ 

VHF  Winner:  W1  EOF 

Certificates  of  Merit  Awarded  to:  K1UXS,  N1DM,  WB1EHO, 

and  KA1AZ  for  their  help  in  making  the  OSO  Party  a  success. 

TOP  THREE  OUT  OF 
STATE 

M.N1NA  1,370 

*2.  W1FJI  1,345 

*3.  WD9ADH  600 

*  denotes  certificate  winner 
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three  classes,  the  top  stations 
in  each  continent,  and  each 
VWK,  VE/VO,  and  VK  call  area. 

If  a  contestant  manages  to 
contact  25  or  more  different 
countries  on  2-way  RTTY  dur- 
ing the  contest,  a  claim  may  be 
made  for  the  Quarter  Century 
Award  issued  by  BARTG  for 
which  a  charge  of  3  dollars  US 
or  15  IRCs  is  made.  Make  your 
claim  at  the  same  time  as  you 
send  in  your  log.  Holders  of  ex- 
isting QCA  awards  will  auto- 
matically have  any  new  coun- 
tries added  to  their  records. 
However,  in  view  of  the  high 
volume  of  work  which  the  con- 
test manager  has  to  deal  with, 
it  will  not  be  possible  to 
prepare  and  send  out  new 
awards  or  update  existing 
awards  until  the  final  results  of 
the  contest  have  been  evaluat- 
ed and  dispatched. 

If  any  contestant  manages  to 
contact  stations  on  2-way  RTTY 
with  all  six  continents  and  the 
BARTG  contest  manager  re- 
ceives a  contest  or  check  log 
from  all  of  the  operators  in 
those  six  continents,  a  claim 
may  be  made  for  the  WAC 
Award  issued  by  the  RTTY  Jour- 
nal. The  necessary  information 
will  be  sent  on  to  the  RTTY 
Journal,  who  will  issue  the 
WAC  Award  free  of  charge. 

INTERNATIONAL  10/10  NET 

CANTERBURY  CHAPTER 

QSO  PARTY 

Starts:  0000  GMT 

Saturday,  March  31 

Ends:  1200  GMT 

Sunday,  April  1 

Work  each  station  only  once; 
all  contacts  on  10  meters,  Ex* 
change  callsign,  name,  QTH, 
10X  number  if  any,  Canterbury 
Chapter  number  if  held,  and 
your  own  local  chapter  name 
and  number  if  any. 
SCORING: 

CEaim  5  points  for  working 
the  Canterbury  Chapter  call- 
sign  ZL3ACA.  This  will  be  used 
on  a  roster  basis  throughout 
the  party  by  committee  mem- 
bers who  will  also  be  using 
their  own  station  calls.  Score  3 
points  for  working  a  station 
holding  a  10X  number  and  aiso 
either  full  or  associate  Canter- 
bury Chapter  membership.  For 
any  station  holding  a  10X 
number,  but  who  is  not  a 
Canterbury  Chapter  member, 
score  2  points.  You  only  get  1 
point  for  working  any  other  sta- 
tion on  10  meters. 
ENTRIES: 

Logs  must  be  received  no 
later  than  May  15,  1979.  Send 
to:  C.  J.  Bramley  ZL3MET  198 
Greets  Road,  Christchurch  5t 
New  Zealand.  Please  write 
clearly;  show  your  name  and 
address  with  your  10X  number 
if  you  have  one. 
A  WA  RDS: 

A  handsome  first-place 
trophy  to  the  highest  scorer.  A 


pennant  to  the  highest  scorer 
in  each  US,  Canadian,  Aus- 
tralian, Japanese,  and  New 
Zeaiand  call  area;  to  each  Cen- 
tral and  South  American  coun- 
try; to  each  European,  African, 
and  Asian  country;  and  to  three 
Pacific  Ocean  zones.  Awards 
are  free  and  will  be  sent  airmail. 

NORTH  DAKOTA  QSO  PARTY 

Starts:  1800  GMT 

Saturday,  March  31 

Ends:  2400  GMT 

Sunday,  April  1 

This  contest  is  sponsored  by 
the  Fargo  Repeater  Associa- 
tion. Activity  will  be  between 
North  Dakota  and  out-of-state 
stations.  The  same  station  may 
be  worked  once  per  band  and 
mode.  North  Dakota  mobiles 
may  be  worked  again  with  each 
county  change. 
EXCHANGE: 

QSO  number  and  county  for 
ND  stations;  QSO  number  and 
state,  province,  or  country  for 
others. 
FREQUENCIES: 

3560,  3895,  7060.  7230, 14060, 
14285,  21060,  21355,  28060t 
28600,  29005.  Novices  and 
Techs  will  operate  in  the  middle 
of  their  bands. 
SCORING: 

One  point  per  QSO.  ND  sta- 
tions multiply  total  QSOs  by 
sum  of  states,  provinces,  and 
DX  countries.  Others  will  use 
ND  counties  for  their  multiplier 
(53  max.). 
ENTRIES  AND  A  WARDS: 

Certificates  to  top  scorers  in 
each  state,  province,  and  DX 
country,  the  top  10  ND  entries, 


THE  73  BAND  PLAN 

Channel 

Freq.(MHz) 

1 

29.965  . . .  Listening  &  calling 

2 

28.975      .  Autocall  monitoring 

3 

28.985  , . .  County  huntrng— not 

rag  chew 

4 

29.005  . .  -  Beacon  monitoring 

5 

29.015 

6 

29-025  . . .  Rag  chewing  {lowest) 

7 

29.035 

9 

29,055 

9 

29.065 

10 

29.075 

11 

29.085 

12 

29.105 

13 

29.115 

14 

29.125 

15 

M.1 35 

16 

29.155 

17 

23.165 

16 

29.175 

19 

29. 1 85 . .  .  Repeater  channel 

20 

29,205  .  .  .  RTTY 

21 

29.215  , , ,  Oscar  coordination 

22 

29.225 

23 

29.255  .  .  .  SSTV 

24 

29,235 

25 

29.245 : ; .  Repeater 

26 

29.265  . . .  Repeater 

27 

29.275 . .  .  Repeater 

28 

29.285 

29 

23.295 

30 

29.305 

31 

29.315 

32 

29,325 

33 

29.335 

34 

29.345 

35 

29,355 

36 

23.365 

37 

29.375 

38 

29.385 

39 

29  395 

40 

29.405 . . .  Oscar  listening 

and  top  5  ND  mobiles,  Mailing 
deadline  is  April  20  and  all  en- 
tries should  be  addressed  to: 
Fargo  Repeater  Association, 
WD0CCL,  2826  Evergreen  RoadT 
Fargo  ND  58102.  Include  a  large 
SASE  for  a  copy  of  the 
results. 

TENNESSEE  QSO  PARTY 
Contest  Periods: 
2100  GMT  Saturday,  March  31 
to  0500  Sunday,  April  1 
1400  GMT  to  2200  GMT 
Sunday,  April  1 
The  contest  is  sponsored  by 
the  Tennessee  Council  of  Ama- 
teur Radio  Clubs.  You  may  work 
the  same  station  on  different 
bands,    modes,    or    counties. 
Repeater  contacts  are  not  al- 
lowed. Mobiles  compete  against 
mobiles,  portables  against  por- 
tables.   Single-transmitter   en- 
tries only.  No  county  line  opera- 
tions for  multiple  contacts  are 
allowed.  Portable  stations  must 
use  a  portable  antenna  as  on 
Field  Day.  Phone  and  CW  are  all 


one  contest,  combined  score! 
EXCHANGE: 

TENN  stations  give  BS(T) 
and  county;  others  send  RS(T) 
and  state,  province,  or  country. 
FREQUENCIES: 

Approximately  50  kHz  up 
from  the  bottom  of  each  CW 
band.  Phone— 3980,  7280, 
14280,  21380,  28580.  Novices 
operate  authorized  frequen- 
cies. 
SCORING: 

One  point  per  contact:  TENN 
stations  multiply  by  sum  of  dif- 
ferent states  plus  different  VE 
provinces  plus  TENN  counties. 
Others  multiply  by  number  of 
TENN  counties  for  final  score. 
Add  bonus  of  200  points  for 
each  county  operated  from  out- 
side of  home  county  with  a 
minimum  of  10  contacts. 
A  WARDS  AND  ENTRIES: 

Plaques  to  TENN  top  score, 
TENN  mobile,  TENN  portable, 
and  out-of-state.  Certificates 
with  results  to  every  iog  show* 
ing    15   contacts.    Logs    must 


THE  73  MAGAZINE  10  METER  AWARDS 

The  return  of  vigorous  solar  activity  means  that  10  meters 
is  once  again  a  band  to  be  reckoned  with.  Of*  Sofs  11-year 
cycle  of  sunspot  production  is  about  to  hit  a  peak,  with  the 
result  that  QRP  10  meter  DX  is  possible. 

Now's  the  perfect  time  to  convert  that  old  CB  rig  to  10. 
American  Crystal  Supply  makes  a  variety  of  simple  and  inex- 
pensive conversion  kits,  or  you  can  do-it-yourself  from  the  ar- 
ticles in  73.  True  appliance  operators  can  purchase  ready- 
made  rigs  from  Bristol  Electronics  or  Standard  Communica- 
tions. To  give  you  an  added  Incentive,  73  is  offering  two  nifty 
Certificates  of  Achievement  for  10  meter  channelized  com- 
municathns. 

For  domestic  types,  there  is  the  10-40  Award.  This  one 
should  be  pretty  easy— just  work  40  of  the  50  states,  The  DX 
Decade  Award  goes  to  DXers  who  work  10  or  more  foreign 
countries  with  a  channelized  IOmeter  rig.  We  have  endorse- 
ment stickers,  too— the  whole  bit. 

To  give  everyone  an  equal  shot  at  award  #7,  only  contacts 
made  October  1t  1978,  or  after  will  be  vafid. 

Welit  don't  just  sit  there.  Get  out  your  soldering  iron,  order 
some  crystals,  and  put  that  CB  rig  on  10.  This  is  going  to  be 
funf  so  don't  miss  out! 

RULES 

1)  All  contacts  must  be  made  in  the  10  meter  amateur  band 
using  channelized  AM  equipment.  Both  converted  Citizens 
Band  equipment  and  commercially-produced  units  may  be 
used. 

2)  To  be  eligible  for  award  credit,  all  contacts  must  be 
made  October  1, 1978,  or  after- 
Si  The  1 0-40  Award  is  available  to  applicants  showing  proof 

of  contact  with  stations  in  at  least  40  of  the  50  United  States. 
A  special  endorsement  sticker  will  be  available  to  those 
working  all  50  states. 

4)  The  DX  Decade  Award  is  available  to  applicants  showing 
proof  of  contact  with  at  least  10  foreign  countries.  Endorse- 
ment stickers  will  be  awarded  for  25,  50,  75,  and  100  coun- 
tries. 

5)  A  log  of  stations  worked,  with  the  date,  time,  and  type  of 
equipment  used  for  each  contact,  must  be  submitted  when 
applying  for  each  award  or  endorsement 

6)  Each  application  for  an  award  or  endorsement  must  be 
accompanied  by  a  signed  statement  that  all  claimed  con- 
tacts are  valid.  No  QSL  cards  need  be  sent,  but  they  must  be 
in  the  possession  of  the  applicant. 

7)  To  cover  costs,  a  fee  of  $5.00  must  accompany  each 
application  for  the  10-40  or  DX  Decade  Award.  The  fee  for 
endorsement  stickers  will  be  $2.00  each. 

8)  All  award  applications  should  be  mailed  to:  Chuck  Stuart 
N5KC,  5115  Menefee  Drive,  Dallas  TX  75227. 
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show  date/time  in  GMT,  station 
worked,  band,  mode,  ex- 
change, and  score.  Use  sep- 
arate sheets  for  each  band  with 
over  25  contacts.  Submit  a 
cross-check  sheet  similar  to 
ARRL  operating  aid  #6  it  you 
have  over  200  QSOs.  Logs  must 
be  legible  to  avoid  disqualifica- 
tion. Mailing  deadline  is  May  1. 
Send  business  size  addressed 
envelope  to:  Dave  Goggio 
W40GG,  1419  Favell  Drive, 
Memphis  TN  38116, 

WISCONSIN  QSO  PARTY 

Starts:  2100  GMT  March  31 

Ends:  0300  GMT  April  2 

Maximum  operating  time  is 
limited  to  24  hours,  Phone  and 
CW  are  the  same  contest.  Any 
station  may  be  worked  only 
once  using  all  bands  160  to  10 
meters.  Novices  or  Technicians 
sign  /N  or  ff\ 
EXCHANGE: 

WiSC    stations    send    RS(T) 
and  county;  others  send  RS(T) 


and  state  or  province. 
SCORING: 

Phone  contacts  count  as  one 
QSO  point,  while  CW  contacts 
count  as  two  QSO  points,  WISC 
stations  multiply  QSO  points 
by  number  of  states  plus  WISC 
counties;  others  multiply  QSO 
points  by  number  of  WISC 
counties.  Foreign  countries 
other  than  VE  and  VO  count  as 
additional  states.  Novices 
score  as  above,  then  multiply 
total  by  2,5  to  get  final  score. 
FREQUENCIES: 

3550,    7050,    14050,    21050, 
28050,  3980, 7280, 14280,  21380, 
28580,  and  20  kHz  up  from  the 
bottom  of  the  Novice  bands. 
AWARDS: 

Awards  to  the  highest  score 
per  state  and  the  highest  club 
score.  Awards  to  be  presented 
at  the  Central  Division  Conven- 
tion in  June  in  Milwaukee. 
ENTRIES: 

Logs  must  show  date/time  in 
GMT,  band,  mode,  call,  report, 


and  score.  Logs  must  be  legible 
or  will  be  classified  as  check 
logs.  Logs  containing  more 
than  100  contacts  must  also  be 
submitted  with  ARRL  or  similar 
dupe  sheet.  All  entries  must  be 
postmarked  before  May  1.  Send 
results  to:  Wisconsin  QSO  Par- 
ty, c/o  West  Allls  RAG,  PO  Box 
1072,  Milwaukee  W I  53201, 

WORKED  ERIE, 
PENNSYLVANIA  AWARD 

This  certificate  is  sponsored 
by  the  Radio  Association  of 
Erie.  In  order  to  qualify  for  the 
certificate,  an  amateur  must 
prove  two-way  contact  with  ten 
Erie  amateurs  on  any  band  in 
any  mode  or  combination 
thereof.  A  copy  of  his  QSL 
cards  or  log  entries  will  be  re- 
quired as  proof.  A  self-ad- 
dressed, stamped  envelope  will 
ensure  a  speedy  return  of  the 
award.  Send  inquiries  or  infor- 
mation to:  RAE,  Box  844T  Erie 
PA    16512,   or   John    Lindvay 


WB3IFDr  908  West  Ninth  St., 
Erie  PA  16502, 

WARC  1979  CW  DIPLOMA 
On  occasion  of  WARC  1979, 
the  REF  is  making  available  the 
CW  Diploma  for  contacts  made 
between  January  1  and  Decem- 
ber 31 ,  1979.  Necessary  are  a 
minimum  of  300  QSOs  to  in- 
clude: 1  station  of  the  city  of 
Geneva  — WARC  1979,  50 
French  stations  dealing  a  code 
number  with  the  RSTt  10  can- 
tons HB,  5  provinces  ON,  25 
provinces  Italy,  8  districts  EA,  5 
provinces  PA,  15  DOK  of  Fed- 
eral Germany,  1  station  of  GT 
Gl,  GM,  GW,  and  15  other  Euro* 
pean  countries.  Apply  before 
April  1,  1980,  to  REF  (WARC 
1979),  Square  Trudain  2,  75009 
Paris,  France.  Include  10  IRCs 
and  a  verified  list  of  QSOs.  Per 
country,  a  rank  will  be  es- 
tablished and  the  first  wili  be 
honored  with  an  additional 
award. 


Results 


TOP  TEN— CANADA 


1978  CAN-AM  CONTEST  RESULTS 

TROPHY  WINNERS— SINGLE  OPERATOR 
American  Champion,  Mixed — David  Hachadorian  K6LL/7 
Canadian  Champion,  Mixed— Jim  Bearman  VE5DX 
American  Trophy,  CW— John  Hawkins  K5NW 
American  Trophy,  Phone— Jack  Webb  W5JW 
Canadian  Champion,  CW— Lee  Sawkins  VE7CC 
Canadian  Trophy,  Phone— Sid  Kemp  VE7BGK 

Multi-Operator  Champion— Walt  Tillner  CG3IXE 
Club  Competition  Champion— BC  Contest  Club 

Free  one-year  subscription  to  CANADX  bulletin  LONG  SKIP 
winners  are: 

Rick  Donelly  WD5EEF;  Gary  Fosket  W1 ECH/1;  ARC  Urbana  111 
W9YH;  Phil  Alman  WD8DPB;  Joe  Picior  WB40SN. 


MULTiOP- 

-CW 

CG3IXE 

ON 

302400 

607 

175* 

VE2FU 

PQ 

291088 

633 

161* 

VE3HBX 

ON 

185148 

470 

139 

W9YH 

IL 

1 37904 

477 

136* 

N5TV 

LA 

71900 

327 

100* 

MULTI-OP- 

-PHONE 

CG3IXE 

ON 

254184 

729 

119* 

VE1AWN 

PE 

171304 

633 

92* 

VE3HBX 

ON 

1 70646 

493 

119 

N4UF 

FL 

101822 

494 

98* 

WB3GPR 

PA 

60277 

256 

109* 

WD5EEF 

TX 

29475 

176 

75* 

VE3FEA 

ON 

27090 

156 

63 

N5TV 

LA 

20944 

165 

56* 

MULT/OPERATOR 

CLUB  COMPETITION 

Mixed— Canada/U.S. 

Canada- 

-U.  S. 

CG3IXE 

556584* 

1.  BC  Contest  Club  2683539 

VE3HBX 

355794* 

2.  Toronto  DX  Club  1369143 

VE2FU 

291088* 

3.  807  Cc 

mtest  Club  194184 

VE1AWN 

171304* 

4.  Fa  rout  ARC  62399 

W9YH 

137904* 

N4UF 

101822 

N5TV 

92844 

WB3GPR 

80277 

WD5EEF 

29475 

VE3FEA 

27090 

Mixed 

1,  VE5DX 

1219884* 

2.  VE7CC 

1134987* 

3.  VE7BGK 

704217* 

4.  VE7CNY 

517310* 

5.  CG4SW 

435778* 

6.  VE3KZ 

397308 

7.VE7CMK 

288673 

8,  VE6MP 

262071 

9,  VE40Y 

21 81 51 

10.  CG3FFA 

194584 

CW 

VE7CC 

418964 

VE5DX 

403704 

VE7CMK 

288673 

VE3KZ 

238044 

VE40Y 

176900 

VE1AIH 

147030 

VE1AJP 

137475 

VE7AV 

106272 

VE3DRB 

105216 

VE7DLM 

101813 

Phone 

VE5DX 

816180 

VE7CC 

716023 

VE7BGK 

704217 

VE7CNY 

517310 

CG4SW 

397458 

VE6MP 

210177 

CG3FFA 

194584 

VE4IE 

179634 

VE3KZ 

159264 

VE6AGV 

146787 

TOP  TEN—V.  S. 

Mixed 

1.K6LLJ7 

2.  W5JW 

3.  AA6DX 

4.  K5NW 

5.  K5UR 

6.  WB4SKI 

7.  WA4HRG/7 

8.  K8MO 

9.  WA0LKL 

10.  K1ZZ 

CW 

K6LL/7 

K5NW 

WA0LKL 

K1ZZ 

W5JW 

WB40SN 

AA6DX 

WA4HRG/7 

K4BAI 

WD8DPB 

Phone 

K6LL/7 

W5JW 

K5UR 

WB4SKI 

AA6DX 

K5NW 

WB6RDA 

WB7RFA 

WB5TAP 

K8MO 


certificate  winners 


Ham  Help 


727192* 
466150* 
375756* 
335440* 

295104* 

269698 

186410 

173816 

164794 

164794 


214240 
173404 
166995 
164794 
154624 
142737 
109368 
109347 
105664 
91542 


512952 

311526 

295104 

269698 

266368 

162036 

133245 

99246 

90474 

85176 


I  would  appreciate  it  \f  any 
Canadian  ham  who  is  willing  to 
take  his  portable  rig  to  school 
or  have  about  a  half-dozen  kids 
visit  his  shack  to  taik  to  stu- 
dents in  another  province 
would  send  a  QSL  card  to  me. 
On  the  blank  side  of  the  card, 
please  list  the  bands  you  can 
use  and  the  modes  (AM,  SSB, 

RTTY,  OSCAR,  SSTV),  to  help 


match  you  to  the  ham  in  the 
other  province.  Our  Ministry  of 
Education  "school-to-school" 
coordinator  seems  quite  inter- 
ested in  helping  me  match  up 
classes  and  hams. 

Bob  Hulme  VE3DNG 

Box  430 

Temagami,  Ontario 

Canada  P0H  2H0 
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f  AESU  ANNOUNCES  THEIR  SENSATIONAL  COMPUTER  AGE 

CPU-2500R/K  2-METER  25  WATT  TRANSCEIVER 


i,  Yaesu,  THE  RADIO,  takes  a  giant  step  forward  with  their  computer  age  4-bit  Cent 
Processor  Unit  controlling  the  Phase  Locked  Loop.  It  allows  selection  of  800  PLL  channels 
with  touch  button  station  selection  built  into  the  optional  keyboard  mike  .  .  .  PLUS  auto- 
matic  scan,  up  or  down  across  the  entire  2  meter  band  .  .  .  PLUS  four  memory  channels 
.  .  .  PLUS  optional  tone  squelch  encoding  .  .  .  PLUS  tone  burst  .  .  .  PLUS  high  SWR 
and  reverse  voltage  polarity  protection  .  .  .  PLUS  3/25  watts  of  power  .  .  .  PLUS  fixed 
±600  KHz  offsets  .  .  .  PLUS  programmable  offsets  .  .  .  PLUS  tone  pad  microphone 
option  .  .  .  PLUS  bright  3/8"  LED  six  digit  frequency  display  and  another  LED  for  memory 
display  .  .  .  and  much  more. 

The  CPU-2500R/K  is  a  space  age  radio  for  discriminating  amateurs  utilizing  the  latest  solid 
state  techniques  and  it's  on  your  dealer's  shelf  today! 


rice  And  Specifications  Subject  To 

hange  Without  Notice  or  Obligation 
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YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr., 98 12  Princeton-Glendale  Rd., Cincinnati,  OH  45246 
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Marc  L  Leavey,  M.D,  WA3AJR 
4006  Winlee  Road 
Randalistown  MD21f33 

Allow  me  to  make  a  rash  as- 
sumption: You  read  73,  Now, 
that  is  not  quite  so  unfounded;  I 
mean,  you  are  reading  this  col- 
umn, right?  Right.  HelloT  out 
there!  Unless  this  is  your  first 
issue  of  73,  or  you  are  a  hope* 
less  tube  buff,  by  now  you've 
read  about  a  tittle  device  known 
as  a  UART.  The  reason  that  this 
chip  (yes,  Virginia,  it  is  an  1C)  is 
important  is  the  subject  of  this 
month's  column. 

Plunging  right  to  the  heart  of 
the  matter,  Fig.  1  is  a  pinout 
diagram  of  a  popular  UART.  the 
AY-5-1013-A.  Available  from 
several  sources  advertising  in 
73,  as  well  as  Radio  Shack  and 
Jim-Pacs  frequently  found  in 
electronic  and  computer 
stores,  this  chip  is  usually 
priced  under  seven  dollars,  its 
rather  long  designation  is  fre- 
quently truncated  to  a  "1013" 
and  it  is  pin-compatible  with 
several  other  UARTs  on  the 
market. 

"UART"  stands  for  "Univer* 
sal  Asynchronous  Receiver 
Transmitter/'  Now  before  you 
get  all  lost  in  that  sea  of  words 
back  there,  let's  dissect  it  a  bit 
and  see  if  we  can  understand  it. 
Starting  from  the  rear,  the  first 
word  we  encounter  is  "trans- 
mitten"  OK.  we  are  all  hams,  so 
we  know  what  that  means, 
right?  Let's  see,  the  antenna 
must  go  here,  the  key,  hmmm, 
where  do  you  plug  in  the  key? 
Hold  up,  hee-haw,  WHOA!  This 
ain't  that  kind  of  transmitter. 
This  is  a  data  transmitter 
which,  when  coupied  with  its 
companion  receiver,  will  allow 
us  to  convert  from  serial  data  to 


parallel  and  back  again.  You 
remember  serial  and  parallel, 
don't  you?  We  covered  that  last 
year  As  you  may  recall,  the 
most  efficient  means  for  trans- 
ferring data  long  distances  is  in 
serial  format.  Generation,  how- 
ever, is  best  done  in  parallel. 
Last  month  we  looked  into  one 
such  technique.  But  we 
digress. 

Okay,  so  here  we  have  gener- 
ated some  parade!  data,  five  to 
eight  bits  long,  and  we  wish  to 
send  it.  Some  fancy  logic  and  a 
shift  register  could  put  the  data 
out,  appending  the  necessary 
START  and  STOP  bits,  and  ac* 
complish  the  task.  But  you 
know,  a  bunch  of  chips,  all  that 
wiring,  and  remember  Murphy's 
Law  as  applied  to  circuit  com- 
plexity. No,  that  would  be  too 
messy;  let's  use  the  UART.  To 
send  data  is  rather  straightfor- 
ward. The  chip  must  be  con- 
figured for  the  number  of  data 
bits,  stop  bits,  and  parity.  Then 
a  clock  of  sixteen  times  the 
baud  rate  is  applied,  and  the 
data  is  presented  to  the  trans* 
mitter  parallel  inputs.  Ground- 
ing the  "send11  line  momentary 
ly  begins  the  process  and.  lo 
and  behold,  the  data  flows 
serially  out  of  the  UART. 

The  R  stands  for  receiver 
andT  while  basically  similar  to 
the  transmitter,  albeit  back- 
wards, there  are  a  few  hookers. 
The  data  comes  into  the 
receiver  serially,  is  converted  to 
parallel,  and  Is  presented  Lo  the 
receiver  output.  A  pair  of 
signals  is  also  used  to  state 
that  there  is  data  ready  to  be 
picked  up,  and  that  the  data 
has  been  picked  up  and  new 
data  may  replace  it.  This  is  fre- 
quently termed  "handshaking/' 
for  what  seem  to  me  to  be  ob- 
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Fig.  2.  727  Hz  clock. 


vious  reasons. 

This  handshaking  between 
the  UART  and  the  device  using 
the  data  brings  us  to  the  A, 
standing  for  asynchronous. 
Realize  if  you  will  that,  al- 
though the  data  is  going  by 
rapidly,  and  to  your  plodding 
visage  continuously,  it  really  is 
going  in  a  start-stop  fashion, 
with  delimiters  defining  each 
character.  Although  bits  within 
each  character  are  being  sent 
at  a  given  baud  rate,  characters 
themselves  may  be  sent  as  rap- 
idly as  the  system  will  handle  or 
whenever  the  operator  decides 
to  hit  a  key.  This  is  asyn- 
chronous data  flow.  If  the  data 
were  being  sent  at  a  known, 
constant  rate,  there  would  be 
no  need  for  character  delimit* 
ers.  This  is  called  synchronous 
data,  and  devices  capable  of 
generating  either  synchronous 
or  asynchronous  data  are  fre- 
quently termed  USARTs,  I'll  let 
you  figure  that  one  out  for 
yourself. 

The  Ut  of  course,  is  for  uni- 
versal. I  guess  that  means  they 
can  use  them  on  the  Enterprise. 
So  that's  the  UART,  At  least 
you've  got  some  Idea  now  of 
what  this  multi-legged  chip 
does.  Let's  see  how  to  hook 
one  up. 

Remembering  that  we  need  a 
clock  sixteen  times  the  baud 
rate,  dig  out  a  555  and  look  at 
Fig*  2,  The  baud  rate  for  60  wpm 
RTTY  is  about  45.45.  and  six- 
teen times  that  is  roughly  727 
Hz.  The  values  shown  in  the 
diagram  will  give  that  frequen- 
cy* with  the  variable  resistor 
used  to  fine  trim  the  output. 

Fig,  3  shows  how  to  hook  up 
the  UART  itself.  We  are  not  us- 
ing the  receiver  portion  of  the 
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Fig,  4.  Output  buffers,  (a)  7407. 
(b)  7417.  fc)  7406. 


chip  here,  and  that  half  may  be 
safely  ignored.  The  character 
to  be  sent  is  programmed  by 
grounding  the  space  bits  on  the 
transmitter.  When  the  "send" 
line  is  grounded,  the  character 
will  be  sent  out  over  the  output 
line.  Before  we  leave  the  UART, 
note  that  it  requires  not  only 
+  5V,  but  also  -12  V  at  a  few 
mA.  Although  there  are  other 
UARTs  not  requiring  this  sup* 
ply,  we  are  showing  it  because 
the  1013  is  the  most  widely 
available. 

The  output  from  the  UART  is 
aTTL-compatible  line  that  goes 
low  on  space  and  high  on  mark. 
Most  keying  schemes,  in- 
cluding the  one  shown  for  the 
STG  a  white  back,  use  this  con- 
vention. To  prevent  interaction 
with  the  TUTs  circuitry,  how- 
ever, one  more  chip  will  be 
used.  A  7407  buffer,  wired  as  in 
Fig,  4(a),  will  be  used  between 
the  UART  and  the  keyer.  The 
7407  is  an  "open-collector"  buf- 
fer. That  means  that  instead  of 
giving  a  TTL  high  level  during 
mark,  it  presents  an  open  cir- 
cuit. We  then  obviate  the  risk  of 
feeding  a  voltage  into  a  sen- 
sitive circuit,  be  it  the  ST-6  or  a 
shift-pot  keyer.  A  standard  buf- 
fer, like  the  7417,  can  be  used 
with  a  blocking  diode,  shown  in 

Continued  on  page  180 
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Fig.  1.  AY~5-1013*A  pinout  diagram. 


Fig.  3.  UART  hookup. 
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ffiOM  THE  COMPANV  >NV\V\  t^ 

LONG  LINE  OF  RTTY  F\RS\^ 


RVD-1002 

1  st  RTTY 

Video  Generator 


1971 


1972 


1 


DKB2010 

1st  RTTY  &  MORSE 

Keyboard 


RVD-1005 

Improved  RTTY 

Video  Generator 


1975 


DS3000KSR  Version 
•  ■     1st  Microprocessor 
Controlled  Amateur  Equipment 
with  Editing  for  Baudot  ft^SCK; 


ST6000 

High-performance 
RTTY  Demodulator 
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DS3000  KSR  Version  3 

1st  3-mode  Amateur  SendReceive  Terminal 

for  Baudot,  ASCtl,  and  MORSE 


MHHHiB 


ST5000      ■ 

Low  cost,  Big  performance 

RTTY  Demodulator 


FIRST  Automatic  Send-Receive  Electronic 
Terminal  for  Baudot,  ASCII,  and  MORSE 

•  Type  and  edit  your  message  while  receiving 

•  200  line  storage  •  24  line  screen 

•  Non-volatile  and  programmable  HERE-IS 

•  Internal  real-time  clock     •  RTTY  and  CW  ID 

•  WRU  answer-back  •  Upper  and  lower  case  ASCII 
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HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana,  Illinois  61801 

217-367-7373 


In  Europe  contact: 

Richter  &  Co.;  Hannover 
I.E.C.  Interelco;  Bissone 


$1995.00 

Call  or  write 
for  complete 
new  catalog 


RAM  Scan  Your  KDK 

-  amazing  flexibility  for  $30 


This  mod  was  made  for  you  and  me. 


Art  Chapman  WB2JHN 
30  Cymbeline  Dr< 
Old  Bridge  NJ  08857 


How  would  you  like  to 
program  and  scan  up 
to  16  frequencies  with  your 
KDK,  7400,  2036  or  other 
synthesized  rig?  Utilizing 
six  readily-available  ICs, 
this  scanner  will  display 
the  scanned  frequencies 
on  your  KDK's  readout, 
give  you  a  programmable 


priority  frequency,  be  no 
larger  than  a  pack  of  king- 
size  cigarettes,  and  cost 
you  no  more  than  $30, 
Sound  interesting?  Read 
on, 

The  idea  struck  me  one 
day  while  reading  an  ad  for 
the  1-4  MHz  scanners  for 
the  KDK  and  7400,  I  won- 
dered how  many  times 
those  scanners  would  stop 
at  unwanted  repeater  input 
frequencies,  noise,  and 
other  undesirable  signals. 
Why  couldn't  there  be  a 
better    solution    for    less 


than  $100? 

Although  this  article  is 
geared  to  the  KDK,  the 
concepts  and  circuitry  are 
adaptable  to  most  other 
synthesized  rigs.  An  under- 
standing of  the  various 
stages  I  went  through  de- 
veloping the  scanner 
should  help  those  with 
other  than  KDKs  apply  it  to 
their  radios. 

Looking  at  the  KDK's 
priority  channel,  which 
simply  ties  a  set  of  diodes 
across  the  inputs  of  the 
decade    counters,    146.52 


would  be  connected  as 
shown  in  Fig.  1. 

Why,  then,  couldn't  we 
build  a  board  with  a  series 
of  diode  arrays  and  scan 
them?  A  typical  scanning 
circuit  might  look  like  Fig. 
2. 

With  the  circuit  shown, 
IC-22S  owners  could  easily 
scan  their  rigs.  The  prob- 
lems with  this  scheme 
are  that  it  takes  gobs  of 
diodes  and  a  relatively 
large  diode  matrix  board. 
But  it  still  works  and  works 
well. 


Photos  by  Jim  Stansberry  WA2HEN 
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Close-up  of  the  scanner  hand-wired  on  vectorboard.  The 
clump  of  components  [upper  left)  and  the  transistor 
(center)  were  a  last  minute  fix  to  use  the  KDK's  busy  light 
and  unlock  light  for  scanner  control.  Note  the  heat  sink 
under  the  5  V  regulator. 


View  of  the  tie  points  for  the  twelve  memory  lines  into  the 
PL*,  section.  Note  the  diodes  hanging  in  midair.  The  com- 
mon junction  of  the  diodes  does  not  have  any  wire 
soldered  to  ft  Object  (lower  left)  in  shrink  tubing  is  an 
ME-3  tone  encoder, 
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The  16-conductor  flat  cable  was  routed  around  the  side 
and  through  the  case  at  the  front  molding.  The  light  object 
at  the  point  of  entrance  is  a  folded-over  business  card  used 
to  protect  the  cable  from  being  pinched. 


However,  why  use  all  the 
diodes  when  there  rs  a 
unique  device  on  the 
market  called  a  PROM 
(programmable  read  only 
memory).  The  PROM, 
when  properly  pro- 
grammed, can  and  does 
look  like  a  diode  array; 
however,  we  can  put  lots  of 
those  arrays  into  a  16-pin 
chip.  Using  the  8223  or 
82S23  32  x  8  PROM,  we 
could  have  up  to  32  sep- 
arate arrays.  If  we  consider 
the  12  bits  required  to 
generate  a  frequency  — 4 
for  the  MHz  range,  4  for 
the  100  kHz  range,  and  4 
for  the  10  kHz  range  — this 
system  will  need  2  PROMs. 
See  Fig,  3, 

The  PROM  should  be  vi- 
sualized as  a  matrix  of  32 
switch  positions,  each  hav- 
ing 8  diodes  (see  Fig.  4). 

By  properly  program- 
ming the   PROM,  you  ac- 


tually eliminate  the  diodes 
necessary  to  generate  the 
desired  frequency.  The 
PROM  must  then  be  ad- 
dressed in  sequence 
(switched  to  the  desired 
matrix)  to  connect  the  cor- 
rect array  to  the  74192 
decade  counters.  The  scan- 
ner would  now  look  like 
Fig,  5. 

This  system  worked  very 
well  on  a  prototype,  using 
LEDs  to  check  out  its 
capabilities.  Although  the 
8223s  were  programmed 
for  32  frequencies,  only  16 
were  used  since  the  74161 
has  4  output  lines  and  can 
address  only  16  locations 
of  the  PROM 

The  major  drawbacks  of 
this  system  are  in  the  fact 
that  the  8223  is  a  bipolar 
PROM  and,  once  pro- 
grammed, it  cannot  be 
changed.  The  scanner 
would  now  have  fixed  fre- 


Address 

Frequency 

0000 

14652 

0001 

146.55 

0010 

14658 

0011 

146.67 

0100 

1 46.70 

0101 

147.12 

0110 

154.91 

0111 

155.19 

Unlock  light  will  go  on 

1000 

147,51— may  be  bypassed 

1001 

147.51—  will  now  stop  if  previously  busy 

1010 

147.54 

1011 

etc. 

147.57 

Table  T 

View  of  the  scanner's  front  panel. 


quencies  to  be  scanned  To 
change  frequencies,  you 
must  replace  the  PROMs 

with  another  pair  pro- 
grammed to  your  new  re- 
quirements. 

The  Final  Solution 

Enter  the  RAM  (random 
access  memory),  The  RAM, 
for  those  unfamiliar 
with  this  type  of  device, 
can  be  programmed  like  a 
PROM.  However,  unlike  a 
PROM,  it  can  be  erased 
electronically  and  repro- 
grammed  as  desired.  Its 
major  disadvantage  is  its 
volatility  — when  power  is 
shut  off,  it  loses  its  pro- 
gram. 

For  the  scanner,  the  Intel 
2111  RAM  was  used.  The 
2111  is  a  256  x  4  device, 
which  one  can  again  visu- 
alize as  256  switch  posi- 
tions of  4  diodes  each.  The 
application  will  use  3  of 
these  devices  to  give  us  the 


12  bits  required.  However, 
we  will  only  employ  16  of 
the  256  positions.  The 
block  diagram  can  be  seen 
in  Fig.  6. 

Construction 

The  final  design  was 
built  on  a  2"  x  3"  vector- 
board  using  sockets  and 
hand  wiring.  Layout  should 
not  be  critical  but,  for  ease 
of  construction,  the  mem- 
ories should  be  side  by  side 
since  much  of  the  wiring  is 
repetitive.  The  LM309  5  V 
regulator  is  kept  in  the 
scanner  to  keep  the 
amount  of  work  in  the  KDK 
to  a  minimum.  Since  the 
regulator  is  dropping  ap- 
proximately 7  volts  at  ap- 
proximately 250  mA,  it 
does  get  very  warm  and  re- 
quires a  heat  sink,  There 
are  other  ways  of  develop- 
ing the  +5  V,  but  this  was 
the  quickest  and  dirtiest  — 
warmest,  too,  I'm  sure. 
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Fig.  1.  Binary  representation  at  146S2. 
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Fig.  2.  Simple  diode-array-type  scanner. 
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F/g,  3.  PROM  replacement  for  diode  arrays. 
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Fig,  4.  Switch  and  diode  representation  of  a  32  x  8  PROM. 


For  those  of  you  who 
recognize  it,  the  case  is  an 
old  Radio  Shack  weather 
radio,  the  guts  now  serving 
as  an  audio  amplifier 
somewhere  else  in  the 
shack.  With  all  due  respect 
to  Radio  Shack,  the  scan- 
ner fits  nicely  into  the  case. 
I  use  the  old  volume  switch 
for  power  on-off  only,  The 
other  slot  was  filed  out  to 
make  room  for  the  address- 
indicating  LEDs.  Of  course, 
any  other  case  would  work 
as  well. 

Try  to  place  the  switches 


in  a  convenient  configura- 
tion so  you  will  understand 
exactly  what  you  are  doing 
during  programming  and 
operation.  My  configura- 
tion can  be  seen  in  Fig.  7* 

The  program  push-but- 
ton and  the  write/read 
switch  are  together,  since, 
to  program,  the  write/read 
switch  must  be  in  the  write 
position,  To  scan,  it  must 
be  in  the  read  position, 
thus  there  is  an  imaginary 
dividing  line  with  the  writ- 
ing section  to  the  left  and 
the    reading    or    scanning 
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Fig.  6.  Block  diagram  of  a  RAM-type  scanner. 
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Fig.  7.  Front  panel  layout. 


section  to  the  right. 

The  555  timer,  running 
as  an  astable  oscillator, 
generates  the  clock  pulses 
for  the  74161  BCD  counter. 
The  BCD  16-bit  count  out- 
put steps  through  the  ad- 
dress lines  of  the  2111 
RAMs  at  approximately 
one  step  (frequency)  per 
second  in  the  slow  rate  or 
all  16  steps  (frequencies)  in 
approximately  1.5  seconds. 
The  I/O  lines  (pins  11 
through  14)  on  the  2111  are 
tied  directly  to  the  74192 
decade  counters  in  the  PLL 
section,  When  a  frequency 
is  dialed  up,  a  correspond- 


ing binary  count  is  found 
on  the  input  lines  of  the 
74192s  (TTL  level  of  1s  and 
0s).  When  SW3  is  in  the 
read  position,  the  RAMs 
are  in  a  high  impedance 
mode,  therefore  having  no 
effect  on  the  circuit.  In  the 
write  position,  data  can 
then  be  loaded  into  an  ad- 
dress by  pushing  the  pro- 
gram button. 

The  7404  hex  inverter  in- 
verts the  address  informa- 
tion in  order  to  allow  the 
proper  LEDs  to  light  when 
the  address  lines  are  high. 
(Trying  to  keep  track  of  the 
address   with   negative  in- 


Fig.  5,  Block  diagram  of  a  PROM-type  scanner. 


View  of  the  scanner  on  top  of  the  KDK.  Velcro™  is  used  to 
hold  it  in  place. 
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dication  on  the  LEDs  can 
drive  you  bananas.) 

Installation 

For  those  of  you  who 
have  never  opened  up  your 
KDK,  now's  the  time.  First, 
find  the  PLL  section. 
Remove  or  lift  the  priority 
diodes  from  the  feed- 
through  posts.  If  you 
choose  to  leave  them  in, 
make  sure  road  vibration 
won't  allow  them  to  move 
back  and  touch  the  tie 
posts, 

Solder  12  wires  of  the 
16-conductor  cable  to  the 
12  posts  [on  the  outside  of 
the  PLL  box)  used  for  priori- 
ty diode  programming.  Be 
sure  you  don't  use  the 
diode  common  tie  point. 
Actually,  the  order  of  wires 
to  the  tie  point  is  not 
critical,  since  what  you  put 
in  the  memory  from  a  par- 
ticular pin  will  come  back 
out  of  the  memory  back  to 
the  same  pin. 

Solder  one  of  the  re- 
maining wires  to  +12  V 
(the  power-on  switch  is 
convenient).  Solder  anoth- 
er wire  to  a  convenient 
ground.  Solder  another 
wire  to  the  busy  light  (not 
the  common  line  between 
the  busy  and  unlock  light), 

Solder  a  wire  to  the 
unlock  light  {optional). 
Those  of  you  who  modified 
the  KDK  to  high-band  op- 
eration as  per  Al  Klein 
W2PMX  (73,  Dec,  1977,  pg. 
177)  will  need  this  wire 
When  scanning  the  1 44-1 48 
MHz  range,  chances  are 
you  will  never  encounter  a 
PLL  unlock  situation. 
However,  when  you  scan 
up  to  155  MHz  and  come 
back  down  to  146-147 
again,    the    PLL    takes   ap- 
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Fig.  8.  KDK  RAM  scanner  schematic.  Switches  are  shown  in  scan  mode.  Numbers  in  ( )  are 
binary  data. 


proximately  Vi  second  to 
lock  up.  During  that  Vi  sec- 
ond or  so,  the  scanner  will 
bypass  the  programmed 
frequencies  to  follow  the 
high-band  frequencies. 
Thus,  this  option  will  stop 
the  scanning  automatically 
until  the  unlock  light  goes 
out,  resulting  in  no  by- 
passed frequencies 

Precheck 

Prior  to  connecting  the 
scanner  to  the  KDK,  you 
can  power  the  scanner  up 
and  check  the  system  in 
the  following  manner: 
Remove  the  2111s  from  the 
sockets,      Preset      the 


switches;  Write/Read  — 
read;  Stop/Scan/Reset  — 
scan,  Slow/Fast  — slow. 
Turn  the  power  on. 

The  LEDs  should  step 
through  in  a  binary  fashion, 
If  not,  check  that  the  74161 
is  getting  a  clock  at  pin  2.  If 
not,  check  your555  circuit. 

If  you're  getting  proper 
scanning  at  the  LEDs,  turn 
the  unit  off  and  plug  in  the 
2111s.  Use  caution,  as 
these  are  MOS  devices  and 
must  be  handled  accord* 
ingly- 

Operation  and  Program- 
ming 

Preset  the  scanner  con- 


trols to  the  following: 
Slow/Fast  —  slow;  Write/ 
Read  — write;    Stop/Scan/ 
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Fig.  9.  Vectorboard  layout 
of  components. 


IC1  555  timer 

*C2  74161  or74LS161 

IC3  7404 

(C4-6  2111  RAM  (may  use  21 11  A,  8111,  8111 A  any  speed) 

IC7  LM309K  +5  V  regulator 

D1,  D2  General-purpose  silicon  diode 

D3-6  Any  LED 

Q1  Any  general-purpose  silicon  transistor 

SW1  SPST 

SW2  DPDT  center-off 


Parts  List 

SW3 
SW4 
SW5 


SPDT 

SPOT  push-button 

SPST  (on-off,  optional) 


Resistors  and  capacitors  as  required  per  schematic. 
16-conductor  ribbon  cabfe  as  required  for  interfacing. 
Printed  circuit  boards  are  available  for  $9.50  from:  Circuit  Works, 
1 1 1 8  7th  Ave.,  Neptune  NJ  07753,  phone  (201)-774-181 1. 21 1 1  RAMs 
are  available  for  $3.50  from:  Williams  Electronics,  1863  Wood- 
bridge  Ave.,  Edison  NJ  08817,  phone  (201^985-3700, 
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Close-up  view  of  the  scanner  on  top  of  the  KDK.  For  those 
who  notice  the  difference,  this  KDK  is  not  the  standard 
US.  import  version.  The  Japanese  version  covers  only  2 
MHz  and  has  no  repeat  mode.  Note  that  the  repeat  Up- 
Simplex-Down  switch  says  Lo-Off-Hi.  The  toggle  switch 
was  replaced  with  an  identical  MHz  rotary  switch  having  6 
positions  and  two  poles.  The  extra  pole  was  used  to  high- 
band  the  KDK.  The  rig  was  modified  for  repeater  use  and 
broad-banded  to  4  MHz  operation. 


Reset—  reset;  scanner 
Power  — on,  The  KDK 
squelch  should  also  be  on. 

Dial  up  your  desired 
priority  frequency.  Hitting 
reset  will  automatically 
reset  the  74161  to  address 
0000  in  the  RAMs,  thus  giv- 
ing you  instant  priority.  Im- 
mediately flip  the  switch  to 
stop,  and  note  if  address 
0000  (no  LEDs  lit)  remains. 

Push  the  program  but- 
ton. Flip  the  Reset/Scan/ 
Stop  switch  to  scan  to 
allow  the  LEDs  to  move  to 
address  0001.  Flip  back  to 
stop    immediately.    If   the 


station  just  programmed  is 
busy,  the  busy  light  won't 
let  the  address  advance. 
Therefore,  dial  up  the  next 
desired  frequency,  push 
the  button,  and  step  the  ad- 
dress. Continue  until  you 
complete  all  16  frequen- 
cies, if  desired. 

Switch  the  control 
switches  to  the  following: 
Write/Read  — read;  Slow/ 
Fast  — fast;  Stop/ Scan/ 
Reset  — scan.  The  KDK 
MHz  switch  — priority.  The 
scanner  should  now  begin 
scanning  the  KDK.  The 
digital    display    will    also 


The  flat  ribbon  cable  is  socketed  on  the  back  of  the  scan- 
ner and  fed  between  the  cover  and  the  rear  of  the  chassis 
and  under  the  speaker  mounting  plate  where  it  mates  with 
a  mounted  16-pin  tC  socket  The  socket  is  then  wired  ac- 
cordingly. 


show  the  frequencies  while 
scanning.  If  there  is  a 
desired  frequency  you  wish 
to  transmit  on,  flip  the 
Stop/Scan/Reset  switch  to 
stop,  switch  in  your  offset, 
and  transmit. 

For  those  of  you  who  use 
5  kHz  stations,  program  5 
kHz  low— 146.62  instead 
of  146.625.  Instead  of  scan- 
ning in  the  priority  mode, 
scan  in  the  144  MHz  mode, 
making  sure  you  are  set  to 
000  on  the  kHz  dials.  If  the 
scanner  then  stops  on 
146.62  (which  it  should), 
simply  pull  the  5  kHz  knob 
if  you  desire  to  stop  on  that 
frequency  and  transmit. 

Caution 

If  the  station  you  just 
programmed    is   busy,   the 


busy  light  will  not  allow 
the  address  to  advance. 
Therefore,  you  will  have  to 
reverse  the  process  for  the 
next  frequency  by  chang- 
ing frequency  first  and 
then  stepping  the  address. 
It's  not  as  confusing  as  it 
sounds, 

If  you  only  choose  to 
program  a  portion  of  the  16 
positions,  you  will  find  er- 
roneous data  displayed  at 
the  unprogrammed  ad- 
dresses. Some  of  these 
positions  will  actually 
cause  the  receiver  to  scan 
frequencies  between  140 
and  155  MHz.  If  this  hap- 
pens and  the  vco  has  not 
been  compensated  prop- 
erly, the  unlock  light  will 
go  on  and  the  receiver  will 
stop  scanning.  So,  for  a 


The  scanner  built  by  Felix  Foggia  WA20FD.  Felix  chose 
the  PC  board  route  and  housed  the  unit  in  a  5"  x  7"  x  3" 
enclosure  cut  down  to  5" x  7"  x  V\ 


View  of  the  PC  board  mounted  in  the  chassis. 
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unprogrammed  positions, 
program  into  memory  an 
unused  frequency  such  as 
146.00. 

An  easy  way  to  skirt  this 
problem  is  to  dial  in  146.00 
and  scan  at  a  fast  rate 
while  you're  in  the  write 
position  and  the  program 
button  is  pushed,  The 
result  will  be  all  16  ad- 
dresses programmed  in  1-2 
seconds.  Then  proceed 
with  normal  programming. 

If  using  W2PMX's  high- 
band  modification,  which, 
incidentally,  works  beauti- 
fully with  the  scanner,  you 
will  find  that  as  previously 
mentioned,  the  unlock 
light  may  come  on  if  you 
change  too  many  MHz  in 
one  step.  Even  though  the 
unlock  light  holds  the  scan- 
ner, I  have  noticed  that  the 
following  frequency  might 
not  stop  the  scanner  if 
busy.  To  resolve  this  condi- 
tion, I  program  the  fre- 
quency following  the  last 
high-band  frequency  for 
two  addresses.  See  Table  1 


for  an  example. 

Basic  Drawbacks 

The  unit  as  designed 
cannot  program  5  kHz  fre- 
quencies. If  one  really 
wants  to  get  into  the  KDK 
and  add  a  few  more  gates 
and  another  RAM  chip,  it 
could  be  done.  I  didn't 
think  it  was  worth  it. 

There  is  no  delay  de- 
signed into  the  system 
When  a  repeater  with  a 
short  squelch  tail  drops,  or 
a  simplex  transmission 
ceases,  the  scanner  will 
continue  immediately.  A 
delay  would  add  another 
IC  and  transistor  plus 
associated  circuitry.  I  have 
found  that  a  scan  rate  of  1 6 
channels  in  approximately 
one  and  one  half  seconds 
pretty  much  allows  you  to 
return  to  the  dropped 
channel  without  missing 
much,  provided  no  other 
channel  is  busy.  I  resolved 
this  by  always  leaving  the 
KDK  in  a  simplex  transmit 
mode.  When  a  channel  is 


busy  and  I  want  to  scan 
past  it,  I  just  tap  the  mike 
button  in  low  power.  This 
causes  the  busy  light  to 
drop  out  and  the  scanner 
continues.  Actually,  the 
transmitter  never  gets  to 
turn  on,  either,  so  there  is 
no  interference, 

A  final  drawback  is  vola- 
tility—semiconductor 
RAMs  lose  data  when  pow- 
er is  disconnected,  A  nicad 
pack  would  eliminate  this 
problem.  However,  at  a 
current  drain  of  approx- 
imately 250  mA,  you'll 
need  a  hefty  battery  pack. 
The  computer  manufactur- 
ers face  this  same  prob- 
em  — you're  not  alone. 


Applications    to    Other 
Radios 

I  have  not  had  the  oppor- 
tunity  to  delve  into  the 
TR-7400,  FM-DX,  FM-28, 
HW-2036,  etc.,  but,  if  you 
want  to,  look  for  some  sort 
of  BCD  counters  — 3  sets, 
MHz,  100  kHz,  and  10  kHz. 
Using  a  voltmeter  at  the  in- 


puts, dial  up  various  fre- 
quency configurations, 
looking  for  TTL  voltage 
level  changes.  If  you  have 
them,  the  scanner  should 
work  for  you.  The  prob- 
lems you  then  have  to 
solve  are: 

1  How  can  you  stop  the 
scanner.  If  you  don't  have 
a  busy  light,  maybe  you 
could  use  the  squelch  cir- 
cuit or  S-meter. 
2.  Since  there  is  no  priority 
channel,  you'll  have  to  pro- 
gram your  scanner  as  per 
the  instructions  and  then 
dial  up  144.00  to  scan  The 
memory  will  then  add  data 
to  the  binary  equivalent 
thus  giving  you  the  proper 
frequencies. 

Well,  there  you  have  it. 
You  should  encounter  no 
problems  if  you  wire  it  cor- 
rectly, I  had  no  problems 
getting  mine  to  work  dur- 
ing the  prototype  stages, 
once  I  understood  what  I 
was  doing.  Include  an 
SASE  with  all  correspon- 
dence, please.  ■ 


HA/v\vEi\rna\i 


April  27,  28,  29, 1979 
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The  NCX-Match 

—  build  something  useful 


Low  cost  and  high  flexibility. 


Rick  Ferranti  WA6NCX/1 
215  Her  rick  Road 
Newton  Centre  MA  02159 

The  need  for  a  good 
rugged  transmitter 
matching  device  seems  to 
be  increasing  almost  daily. 
More  and  more  advertise- 
ments have  appeared  in  73 
and  elsewhere  detailing 
ultimate  trans  matches, 
miniature    transmatches, 


and  transmatches  with 
other  goodies  thrown  in 
(like  swr  bridges,  power 
meters,  antenna  switches, 
etc).  The  one  thing  that  all 
of  these  devices  have  in 
common  is  a  high  price  tag. 
Why  should  a  simple  thing 
like  a  coil  and  capacitor  be 
so  expensive?  After  allr  it's 
an  easy  matter  to  home 
brew  your  own  transmatch, 
and  you'll  have  the  joy  of 
using  a  device  you  built 
yourself. 


Photo  A.  Original  nonciassy  matching  unit  stiff  works  fine 
after  7  lucky  years.  When  properly  adjusted  for  a  1:1  swr,  it 
will  take  200  Watts  PEP.  Note  the  plastic  dial  pointer  on 
the  capacitor;  this  keeps  your  fingers  off  the  rf  voltage 
when  you're  tuning  up. 


The  increasing  populari- 
ty of  transmitter  matching 
equipment  stems  from  a 
multitude  of  needs:  Nov- 
ices and  Techs  are  on  the 
increase,  apartment  dwel- 
lers need  simple  antennas 
requiring  a  proper  match 
to  the  rig,  solid-state  finals 
require  50-Ohm  imped- 
ances if  they  are  to  work  at 
all,  and  frequency-limited 
antennas  can  often  be 
coaxed  beyond  their  nor- 
mal bandwidth  with  a 
matchbox. 

Two  models  of  trans- 
match  will  be  discussed 
here;  the  first  is  so  easy  to 
build  that  you  can  use  it  by 
the  time  you  finish  reading 
this  article.  The  second  is  a 
bit  more  fancy  and  much 
more  rugged,  with  a  good 
deal  more  aesthetic  value 
thrown  in,  Both  have  the 
following  advantages: 
They'll  match  anything  to 
anything,  they'll  take 
almost  any  barefoot  rig 
(200-Watt  class),  they're 
low  cost  and  the  parts  are 
easily  available,  and  they 
are  extremely  flexible  so 
that  you  can  do  all  kinds  of 
experimenting  with  tuned 
circuits  and  antennas. 

Simple  Beginnings 

I'm    still    using   the   first 


transmatch  I  ever  built  — 
you  can  see  this  glorious 
contraption  in  Photo  A.  It's 
seven  years  old  and  still  go- 
ing strong.  Small  and  easy 
to  carry  or  ship,  it  works 
just  fine.  Basically,  you 
wind  a  coil  of  wire  on  any 
available  form  (plastic  pill 
bottle,  cardboard  or  PVC 
tube,  ceramic  core  as  in 
the  photo,  etc.)  and  leave 
space  between  windings 
for  an  alligator  clip  to 
clamp  to  the  wire.  If  you 
use  insulated  wire,  scrape 
away  the  plastic  or  enamel 
at  the  tap  points.  A  pencil 
or  dowel  of  wood  or  plastic 
can  be  slipped  under  the 
windings  as  you  go  to  raise 
them  up  so  that  the  clip 
can  firmly  grip  the  wire.  As 
you  can  see  in  the  photo,  I 
fit  16  turns  of  wire  on  the 
form,  which  is  1  Vi  inches  in 
diameter  and  4  inches  long. 
The  capacitor  part  of 
this  simple  device  is  a 
broadcast-band  variable 
ripped  from  an  old  ac-dc 
tube  set,  with  both  sections 
in  parallel,  giving  about 
500  pF  total  capacity.  Blow 
the  dust  from  the  plates  so 
that  they  won't  arc  when 
you  use  it.  If  you  can,  save 
the  plastic  pointer  which 
may  have  come  with  the 
radio    or    epoxy  a  plastic 
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tube  to  the  shaft —  you 
don't  want  to  touch  the 
cap  when  you're  tuning  up! 

The  rest  is  easy.  Mount 
the  coil  and  capacitor  on  a 
piece  of  wood,  add  two 
SO-239s(with  their  grounds 
tied  together),  and  use  clip 
leads  to  connect  the  two 
components  in  various 
configurations.  Everything 
should  be  clear  from  look- 
ing at  the  photo  and  Fig,  1 . 

Of  course,  this  thing  is 
very  flexible.  You  can  hook 
up  various  configurations 
of  "L"  matches,  loading 
coil  or  series  capacitor 
matches,  or  even  series  or 
parallel-tuned  circuits  and 
traps.  Some  suggestions  are 
in  Fig.  2.  I've  found  that  the 
basic  "L"  configuration, 
with  the  series  coil  and  the 
cap  from  antenna  to 
ground,  works  with  almost 
any  long-  or  random-wire 
antenna —  see  Fig.  2{a).  Put 
the  swr  bridge  in  the 
transmitter  side  of  the  line, 
excite  the  antenna  with  a 
little  rf  (enough  to  get  a 
reading  on  the  meter— but 
listen  before  you  tune  up 
on  the  air),  and  run  the 
capacitor  quickly  through 
its  range.  If  you  get  a 
shallow  dip  in  reflected 
swr,  adjust  the  coil  tap  and 
try  for  a  deeper  null  in 
reflected  power  while 
swinging  the  capacitor 
around  again.  Continue  un- 
til your  swr  goes  down  to 
1:1,  Remember  that  a  low 
swr  will  let  you  run  higher 
power  to  the  matcher 
without  arcing  (I've  had  no 
problems  with  my  FT- 
101  B),  so  tune  the  match- 
box on  low  power  first,  and 
then  pour  on  the  juice. 

Two  other  things:  If  you 
can't  get  a  dip  anywhere 
for  any  tap  on  the  coil, 
change  the  configuration 
(move  the  cap  to  the  other 
side  of  the  coil,  etc.)  until 
you  get  a  low  swr.  The 
other  thing  to  remember  is 
that  no  matching  device  in- 
creases the  efficiency  of 
your  antenna.  It  only 
allows  your  transmitter  to 
see  the  load  it  likes  so  that 


the  thing  operates  proper- 
ly. As  such,  it  allows  you  to 
load  the  rig  where  other- 
wise you  may  not  be  able 
to  do  so. 

Getting  Classy 

Of  course,  I  wasn't 
satisfied  with  my  first 
transmatch,  since  it  isn't 
very  rugged  and  doesn't 
look  like  anything  par- 
ticularly beautiful.  I  decid- 
ed to  build  something  real- 
ly snazzy,  but  with  little 
cash  outlay-  The  design  in- 
cludes a  sturdy  metal  case, 
an  infinitely-variable  roller' 
inductor  coil,  high-voltage 
variable  capacitors,  a  built- 
in  swr  bridge,  a  low-pass 
filter,  a  frequency  counter 
or  oscilloscope  output, 
and  provision  for  greater 
flexibility  by  the  addition 
of  external  coils,  capaci- 
tors, or  other  components. 
The  result,  a  cross  between 
the  rack-mounted  mon- 
sters of  yesteryear  and  the 
sleek  goodies  of  today,  is 
shown  in  Photos  B  and  C. 

Parts 
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Fig.  7.  Construction  plans  of  the  simple  transmatch. 


for  any  builder  is  whereto 
get  the  parts  needed  at  a 
reasonable  price.  In  this  in- 
stance, fortunately,  the 
case  and  many  com- 
ponents     are      readily 


available  on  the  surplus 
market.  Write  a  note  to 
Fair  Radio  Sales  Co.,  P.O. 
Box  1105,  Lima,  Ohio 
45802,  and  ask  for  their 
latest  catalog,  In  it,  they'll 


Photo  B.  The  NCX-Match.  The  swr  meter  need  not  be  calibrated  since  you're  tuning  for  a 
minumum  at  all  times. 
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Fig,  2.  Hookup  diagram  and  suggested  configuration 
possibilities  to  match  anything  to  your  rig,  (a)  is  the  one 
which  almost  always  works,  so  try  it  first. 


have  just  what  you  need 
under  the  heading  "Parts 
Bonnaza"  (a  curious 
misspelling  which  has  been 
in  their  catalog  for  years). 
On  page  16  of  catalog 
WS-77,  you'll  see  the  plug- 
in  tuning  units  used  in  BC- 
191/BC-375  transmitters.  I 
have  a  list  of  the  parts  in 


these  gems,  and  the  one 
you'll  want  to  order  is  the 
TU-7-B  4500-62QG  kHz  unit, 
which  has  coils,  an  antenna 
switch,  variable  and  fixed 
high-voltage  caps,  a  ver- 
nier dial,  a  right-angle 
drive,  and  a  beautiful  outer 
case  for  $5.95  (brand  new). 
It  only  weighs  15  pounds, 


so  the  UPS  shipping  charge 
will  be  around  $3.00. 

The  tuning  unit  has  the 
two  large  variables  you'll 
need  (each  about  120  pF), 
and  two  5000-volt,  400-pF 
fixed  capacitors  which  you 
can  save  as  auxiliary  plug- 
in  range  extenders.  Of 
course,  you'll  be  using  the 
inner  case  (save  the  outer 
one  for  another  project,  or 
use  it  to  make  a  larger 
model  of  this  matcher). 
The  only  other  main  com- 
ponents you'll  need  are  the 
roller  coil  and  a  front  panel 
piece. 

Fortunately,  Fair  Radio 
Sales  and  local  ham  flea 
markets  still  have  the  in- 
credible ARC-5  series 
"Command  Set"  transmit- 
ters. They  must  have  built 
ten  of  these  things  for 
every  man,  woman,  and 
child  in  the  U.S.!  If  you  can 
find  the  roller  coil  from  the 
ARC-5  series  (this  is  what  f 
used),  you're  all  set.  If  not, 
Fair  Radio  Sales  has  them, 
as    well    as    other    roller 


Photo  C  Rear  view  of  the  matchbox.  The  large  fixed  capacitor  on  the  left  (removed  from 
the  original  BC-375  tuning  unit)  can  be  plugged  in  the  matcher  jack  matrix  to  add  400  pF. 
The  null  pot  on  the  swr  bridge  above  the  low-pass  filter  has  50-Ohm  and  75-Ohm  calibra- 
tion points  marked  for  easy  reference. 


coils  — check  pages  9  and 
16  of  catalog  WS-77  and 
page  S77-37  of  the  catalog 
supplement,  It  doesn't 
matter  if  the  rest  of  the 
transmitter  is  destroyed  — 
all  you  need  is  the  roller 
coil— so  you  may  be  able 
to  get  some  junked  chassis 
for  a  low  price,  particularly 
at  a  flea  market  table. 

Besides  the  case  and  the 
roller  coil,  you'll  also  need 
a  Va -inch-thick  aluminum 
panel  for  the  front  of  the 
case.  Check  around  at  a 
scrap  or  sheet  metal  place 
and  you  should  be  able  to 
find  one  and  even  have  it 
cut  to  size  for  a  reason- 
able price.  The  panel 
should  be  fairly  thick  so 
that  the  capacitors  and 
roller-coil  dials  don't  shift 
around  with  pressure. 

Why  do  you  need  a  front 
panel  when  you  already 
have  the  case?  Simply 
because  you're  going  to 
strip  all  the  parts  out  of  the 
BC-375  unit,  and  that's  go- 
ing to  leave  its  front  panel 
full  of  holes.  It  does  make 
a  good  template  for  the  six 
screws  which  will  hold  the 
new  panel  to  the  case.  By 
the  way,  save  everything 
you  take  out  of  the  tuning 
unit,  including  the  screws. 
You  need  the  capacitors 
and  their  mounting  in- 
sulators, the  handles,  shaft 
couplings,  and  fixed  capac- 
itors, as  well.  If  you  want  to 
do  so,  you  can  use  that 
beautiful  heavy-duty 
ceramic  rf  switch  as  an 
antenna  switch  in  the 
matcher.  It's  a  nice  conve- 
nience which  I  probably 
should  have  added  to  my 
NCX-Match  when  I  built  it 
a  few  years  ago. 

You'll  notice  that  the 
case's  top  and  bottom 
panels  are  well  ventilated 
with  eight  sets  of  holes 
drilled  through  them.  I 
found  that  dust  tends  to 
settle  on  the  caps  and  coil 
inside  because  of  this  un- 
necessary ventilation,  so  I 
glued  thin  clear  plastic 
sheets  under  the  holes  to 
block  out  the  dust.  The  top 
panel   should   be  the  one 
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with  the  small  notch  cut  in 
It,  while  the  bottom  panel 
has  a  long  narrow  cutout 
(originally  for  the  plug-in 
connector). 

You'll    need   a   counter- 
type  dial  for  the  inductor,  I 
found  that  big  dial    in  the 
photos    at  a  local  surplus 
store  for  $2.00,  If  you  can't 
get  a  counter  dial  per  se  at 
a    reasonable    price,    just 
use   a    crank-type   spinner 
knob.  Then   you  can  use  a 
rubber  pulley  arrangement 
and  the  turns  counter  from 
an    old    tape    recorder 
(they're    advertised    as 
surplus  in  73,  or  check  out 
page  56  of  the  June,  1977, 
issue    for    more    ideas   on 
how  to  reset  the  roller  coil 
quite    accurately).    The 
hardest    part    of    building 
this  whole  contraption  was 
the    mechanical    coil    ar- 
rangement. As  you  can  see 
in  the  photos,   I   used  the 
gears    from    the    original 
ARC-5  and  drilled  holes  to 
match  things  up  accurate- 
ly. Take  your  time;  you'll 
be     rewarded     with     a 
smooth-running  adjustable 
inductor. 

I  added  an  swr  bridge  to 
my  unit,  the  details  of 
which  can  be  seen  in  Fig.  3 
and  Photos  D  and  Ft  It's  a 
version  of  the  "Varirnatch- 
er"  in  QST  for  May,  1966. 
The  sheet  metal  can  be  cut 
from  a  cookie  sheet,  and 
you    can    get    the    VS-inch 


Photo  D.  Rear  view  of  the  matcher  showing  the  swr  bridge  element,  the  roller  and  scope 
pickup  coils,  capacitor  mounting,  and  the  plug  matrix. 


copper  tubing  from  a 
plumbing  supply  house. 
Remember  to  keep  things 
symmetrical  and  it'll  work 
fine.  The  hardest  part  is 
taking  the  inner  conductor 
of  a  piece  of  RG-58  or  59, 
soldering  a  thin  wire  to  its 
center,  and  sliding  it 
through  the  copper  tube 
until  the  thin  wire  can  be 
pulled  out  of  the  slot 
you've  filed  in  the  middle 
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of  the  tube.  This  wire  gets 
connected  to  the  arm  and 
one  end  of  the  100-Ohm 
potentiometer  (carbon  — 
not  wirewound!).  The 
schematic  in  Fig.  4  should 
make  construction  a  little 
clearer. 

Calibration  of  the  bridge 
is  simple.  Put  a  50-Ohm 
dummy  load  or  51-Ohmf 
2-Watt  carbon  resistor 
across  one  SO-239  and  ap- 
ply a  Watt  or  so  of  power 
on  10  meters.  With  the 
bridge  in  the  reflected  posi- 


tion, adjust  the  null  pot  for 
the  least  indication  on  the 
meter.  This  is  your  50-Ohm 
calibration  point  If  you 
want  to  use  the  bridge  for 
75-Ohm  lines,  simply  re- 
place the  50-Ohm  resistor 
with  a  75-Ohm  unit.  I 
calibrated  my  bridge  for 
both  impedances  and  can 
change  them  with  a  twist  of 
the  knob. 

I  liked  the  Varimatcher 
style  because  of  its  rug- 
gedness  and  versatility. 
Alternately,    other    bridge 
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Fig.  3.  Sheet  metal  layout  and  pickup  element  plans  for  the      Fig.  4.  Schematic  diagram  of  the  swr  bridge  built  into  the 
Varimatcher  swr  bridge.  NCX-Match. 
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Fig.  6.  Hookup  diagram  and  suggested  first  configuration 
for  the  NCX-Match. 
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Figr  5,  Schematic  of  the  entire  matchbox  showing  indepen- 
dent swr  bridge,  fitter,  and  matching  elements. 


construction  techniques 
could  be  used,  or  you 
could  simply  dismantle  a 
commercial  bridge  and 
mount  its  innards  inside 
the  matchbox. 

Mounting  and  Wiring 

As  I  mentioned  before, 
the  hardest  part  of  building 
the  unit  is  making  the  roller 
coil  merrily  spin  as 
you  turn  the  front  panel 
crank.  As  you  can  see  from 
Photos  E  and  G,  I  mounted 
the  original  ARC-5  gear  on 
the  shaft  of  the  turn- 
counter  crank  and  secured 


the  actual  roller  coil  and 
coil  tap  to  the  bottom 
plate  of  the  case. 

The  large  air-variable 
capacitors  can  be  mounted 
to  the  top  and  bottom  case 
covers  with  their  original 
ceramic  standoffs.  1  used 
an  insulated  coupling  for 
the  front  panel  shaft  of  one 
of  the  capacitors;  on  the 
other,  a  metal  coupling 
and  insulating  fiber  shaft 
was  used.  The  point  is  to 
keep  the  rotors  of  the  caps 
from  shorting  to  the  case  or 
from  giving  you  a  jolt  of  rf 
while  you  tune  up. 


The  meter  was  mounted 
in  a  large  hole  cut  carefully 
with  a  coping  saw,  as  was 
the  counter  dial  for  the 
coil.  It  takes  a  bit  of  pa- 
tience to  slowly  saw 
through  that  thick  alumi- 
num plate,  and  the  roller 
dial  needed  a  very  odd- 
shaped  hole!  The  low- 
pass  filter,  an  E.F.  Johnson 
unit  in  this  case,  was 
mounted  to  the  rear  panel 
with  the  hardware  supplied 
with  it.  t  secured  the  swr 
bridge  element  to  the  case 
with  long  screws  and  lock* 
washers  passed  through 
the  mounting  holes  of  its 
SO-239*. 

A  useful  added  feature 
of    this    matchbox    is    the 


Photo  f .  Front  inside  view  of  the  NCX-Match.  Notice  dual  banana  plugs  installed  on  the 
matcher  jack  matrix  [now  configured  for  capacitor  B  to  be  in  series  with  the  antenna}. 


scope/counter  output  visi- 
ble in  Photo  C.  The  smaller 
coil  near  the  roller  induc- 
tor and  directly  below  the 
swr  potentiometer  in  Photo 
F  serves  as  the  pickup  ele- 
ment. I  simply  wound  a 
coil  of  hookup  wire  on  a 
Bakelite™  form  and  glued 
it  near  the  roller  coil  so  it 
would  sniff  a  bit  of  the  rf 
energy  flying  around  inside 
the  case  One  end  of  the 
coil  is  connected  to  the 
BNC  jack  on  the  rear  panel, 
the  other  end  is  simply  left 
free  on  the  coil  form. 

The   means    I    used   for 
switching  various  coils  and 
capacitors  in  and  out  of  the 
line    is    a    matrix    of    12 
banana   jacks   spaced   the 
standard  3/4  inches  apart, 
as  you  can  see  in  Photo  C 
The    four    corner    jacks 
(black)   are   connected    to 
ground,  and  two  others  are 
the  input  and  output  of  the 
matcher.  Two  each  down 
the   center  of   the    matrix 
connect  to  the  two  capac- 
itors and  the  coil.  Thus,  by 
jumpering  various  connec- 
tors  at   the   back    of   the 
matcher  with  either  stack* 
ing  shorted  double  banana 
plugs  (as  in  the  photo)   or 
with   wires   with   banana 
plugs  at  their  ends,  one  can 
make  any  configuration  of 
the  coil  and  capacitor  de- 
sired. You  may  also  notice 
a  large  fixed  capacitor  with 
banana  plugs  on  fly  leads 
fitted  to  it  in  Photo  C  This 
can   be   plugged    into   the 
rear   panel    jacks   to   add 
more  capacity,  or  to  make 
even   more  complex   con- 
figurations. Of  course,  ex- 
ternal coils  can  be  added  in 
the   same    manner.    Thus, 
you  can  make  pi  networks. 
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tuned  circuits,  differential 
capacitor  circuits,  and  all 
kinds  of  configurations  by 
simply  plugging  in  jump- 
ers, A  glance  at  the  sche- 
matic of  the  matchbox  (Fig. 
5)  makes  this  clear. 

I  haven't  had  to  use  ex- 
ternal components  with 
the  matcher  since  the  "L" 
configuration  with  both  in- 
ternal tuning  caps  in 
parallel  takes  care  of  all 
the  capacity  needed  for 
most  random-length  wire 
antennas.  Youll  probably 
find,  as  I  have,  that  the 
roller  coil  has  about  five 
times  more  total  induc- 
tance than  you'll  ever 
need,  so  external  coils 
aren't  necessary  at  all 

A  few  notes  on  the 
matrix  of  jacks  may  be 
helpful.  Once,  I  was  run- 
ning 125  Watts  AM  {plate 
modulated,  of  course)  with 
a  DX-100  on  160  meters, 
and  the  insulation  on  one 
of  the  panel  banana  jacks 
started  to  bubble  and 
smoke!  I've  long  since  sold 
that  wonderful  Heath 
monster  rig,  and  SSB  has 
since  caused  no  insulation 
problems.  However,  if  you 
worry  about  such  things 
and  run  a  lot  of  power  on 
RTTY  or  another  con- 
tinuous mode,  you  can 
mount  uninsulated  banana 
jacks  on  a  Bakelite™  or 
Teflon™  sub-panel  and 
attach  this  so  that  it  pokes 
through  a  large  rectangular 
hole  cut  in  the  rear  panel 
Teflon™  or  Bakelite™ 
will  certainly  solve  any 
dielectric  heating  prob- 
lems. 

Wiring  up  the  unit  can 
be  done  two  ways:  Use 
heavy  solid  wire  like  in  the 
original  BC-375,  or  use 
stranded  heavy  wire  with 
fiberglass  insulation  as  I 
did.  I  chose  the  later 
method  because  it  was 
easier  to  do,  and  because, 
when  I  was  disassembling 
the  tuning  unit,  I  dis- 
covered a  40-year-old  cold 
solder  joint  between  the 
original  solid  heavy  wire 
and    a    capacitor!    Not 


wishing  to  duplicate  such  a 
feat  (who  were  the  poor 
guys  who  wired  up  these 
things  anyway?),  I  used 
standard  wire  and  a  big 
soldering  iron  (100  Watts). 
I've  had  no  problems  with 
arcing  with  the  fiberglass 
insulated  wire. 

Don't  forget  to  save  one 
of  the  original  handles 
from  the  tuning  unit  to 
mount  on  your  new  match- 
box It's  handy  for  carrying 
the  thing  around  on  field 
day.  Also,  do  give  the  case 
a  good  coat  of  paint  before 
assembly.  When  I  built  my 
unit  almost  five  years  ago, 
the  only  panel  labels  I  had 
at  my  disposal  were  those 
embossed  plastic  jobs. 
Although  they  look  decent 
with  a  symmetrical  panel 
layout  like  the  one  you  see 
in  the  photos,  you  can  do 
better  with  rub-on  lettering 
sets,  particularly  the  kind 
with  whole  electronic 
terms  already  spefled  out 
for  you. 

Tune-Up  and  Use 

Connect  up  your  match- 
box, swr  bridge,  and  low- 
pass  filter  between  the  rig 
and  antenna  as  shown  in 
Fig.  6,  with  the  matcher 
configured  as  in  the 
diagram,  The  reason  for 
this  hierarchy  in  element 
order  is  that  the  transmitter 
should  be  the  one  to  see  50 
Ohms  as  indicated  by  the 
swr  bridge,  and  the  filter 
should  also  see  50  Ohms  to 
work  properly.  The  match- 
er itself  is  the  thing  to  fool 
all  those  other  50-Ohm 
devices  into  thinking  that 
your  weirdo  antenna  is 
really  a  dummy  load. 
Hence,  it  goes  closest  to 
the  antenna. 

As  you  can  see  in  Photo 
C,  I  simply  used  two  short 
lengths  of  coax  (with  con- 
nectors attached)  to  con- 
nect the  various  elements 
in  the  matcher.  The  swr 
bridge,  filter,  and  matching 
network  proper  can  all  be 
used  independently  if 
desired  — an  added  bit  of 
versatility. 

This  matchbox  is  tuned 


Photo  F.  Rear  inside  view  with  a  close-up  of  the  swr  bridge 

and  coils. 


exactly  as  the  previous 
unclassy  model,  with  the 
extra  convenience  of  a 
rotary  coil  as  an  in- 
finitely-variable inductor 
element  Try  the  "L"  con- 
figuration first,  as  sug- 
gested above,  swinging  the 
capacitors  and  coils 
through  their  ranges  while 
applying  low  power.  Look 
for  a  dip  in  reflected  power 
and  tune  to  minimize  the 
reading.  If  you  can't  get  a 
null,  change  the  jumpers  at 
the  rear  panel  and  try  a 
new  configuration.  Soon 
you'll  be  able  to  load  up 
everything  from  your  win- 
dow screen  to  a  1200-foot 


I  on gw ire. 

This  sturdy  matchbox 
drew  very  flattering  com- 
ments at  a  home  brew  club 
meeting  some  time  back, 
and  it  still  looks  and  works 
great  If  you  need  a  good 
rugged  transmatch  and 
don't  want  to  spend  a  for- 
tune on  commercially 
available  models,  give  this 
one  a  try.  Youll  have  a 
good  time  building  it  up 
and  will  be  rewarded  with  a 
fine  piece  of  useful  equip- 
ment. You  may  even  want 
to  modify  your  call  so  that 
it  ends  with  an  "X"_"X" 
for  "trans"  — hence  the 
IMCX-Match.B 


Photo  C  ARCS  roller-coil  gear  is  mounted  directly  to  the 
dial  shaft.  Note  the  protective  diodes  and  bypass 
capacitor  across  the  swr  meter 
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Gary  L,  Staton  KH6JMU 
2S22D  Apoiio  Ave. 
Hickam  AFB  HI  96818 


The  Memorizer  Goes  to  MARS 

—  expanded  frequency  coverage 


A  step  toward  the  perfect  FM  rig, 


One  of  the  newest 
offerings  in  the  field 
of  2  meter  FM  is  the  Yaesu 
FT-227R  Memorizer,  This 
unit  became  avai table  at 
local  dealers  in  late  De- 
cember, 1977,  and  l  pur- 
chased one  on  December 
26  as  a  one-day-late  Christ- 
mas gift,  although  I  am  nor- 
mally a  little  slow  to  buy 
new  products  until  they've 
been  proven  in  the  field. 

As  a  member  of  Air 
Force  MARS,  I  had  hoped 
for  a  new  rig  that  would 
permit  operation  on  our 
ocal  MARS  repeater,  but 
this  was  unlikely  with  the 
new  Yaesu,  although  it  did 
a  beautiful  job  on  the 
144-148  MHz  portion  of  the 
band  for  which  it  was  de- 
signed The  rig  was  engi- 
neered to  preclude  opera- 


tion  out  of  the  amateur 
band,  which  seemed  like  a 
fact  I  would  have  to  live 
with. 

The  bright  red  display 
would  clearly  read  out  any 
frequency  from  144  to  148 
MHz,  but  nothing  else. 
After  carefully  reading 
through  the  superb  owner's 
manual,  the  needed  infor- 
mation for  a  modification 
finally  came  to  light  on 
pages  18  and  19,  The  key 
paragraph  states  that 
Q711  (MC14081B)  limits 
the  high  end  of  the  rig  and 
Q712  (MC14028B)  limits  the 
low  end  of  the  rig  and  cut 
off  Q713(2SC735Y)to  pre- 
vent transmissions  out  of 
the  amateur  bands.  By 
tracing  the  circuit  through 
the  diagram  on  page  19,  it 
became    apparent    that 


changes  were  needed  to 
pins  3  and  6  of  Q712,  The 
phase  locked  loop  (PLL) 
board  was  noted  as  being 
on  the  top  side  of  the  rig. 

1  carefully  removed  the 
top  of  the  rig  and  noted 
that  the  PLL  board  was 
under  a  cardboard  cover  at 
the  front  of  the  rig.  This 
cardboard  was  I  if  ted  by  the 
removal  of  three  screws, 
and  I  was  looking  at  the 
underside  of  the  board,  A 
red  wire  came  from  pin  3 
and  a  blue  wire  from  pin  6. 
These  were  removed  from 
these  pins  and  resoldered 
to  an  adjacent  ground, 
which  ends  the  modifica- 
tion, 

Now  the  crucial  test 
came— to  see  what  had 
been  accomplished.  My  rig 
now  displays  all  frequencies 


from  142.000  through 
149,995  MHz,  though 
transmit  is  possible  only 
from  143.05  through 
149.995  MHz.  This  frequen- 
cy spread  allows  me  to 
operate  on  the  AF  MARS 
simplex  frequency  and  to 
monitor  the  output  of  the 
AF  MARS  repeater.  The 
modification  allows  full 
operation  on  the  Army 
MARS  repeater  and  should 
prove  very  useful  to  many 
MARS  members. 

This  is  my  first  Mem- 
orizer modification,  but  it 
should  open  the  door  to 
other  ways  to  make  this  the 
perfect  FM  rig,  I  would 
welcome  correspondence 
on  other  modifications  or 
further  expansion  of  this 
modification  (enclose  an 
SASEP  please}. ■ 


There's  a  new,  eighth  OSCAR  satellire  in  orbit*  and  the  AMSAT  team  helped  put  it  there! 

Your  help  is  needed  for  future  satellites.  Join  AMSAT  and  support  the  new,  ad- 
vanced Phase  III  series  of  OSCARs,  engineered  to  provide  communications  over 
transcontinental  distances  for  hours  at  a  time. 

Send  $10  membership  dues  to  AMSAT,  P.O.  Box  27.  Washington.  D.C 
20044.  Life  membership  is  available  for  a  tax-deductible  donation  of  $  1 00 
or  more,  payable  in  quarterly  installments  if  you  wish. 

Phase  III  satellite  solar  cells  may  be  sponsored  for  $10  each,  and 

we'll  send  you  a  certificate  specifying  the  cells  you  are  sponsoring. 

For  a  tax-deductible  contribution  of  $1 .000  or  more,  we'll 
even  inscribe  your  name  on  a  ptaque  to  be  placed  in  orbit 
aboard  the  Phase  111  spacecraft  for  posterity,  and  we'll  send        /  ^ 


you  a  repHca  honoring  your  contribution. 

Dues  and  contributions  may  be  charged  to  VISA  or 
Master  Charge.  Phone  us  at  (202)  488-8649. 
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Midland's  13-510  Is  One  Great  2-Meter  Mobile. 


510A 


Even  Better! 


NEW!   ^he  13'510A  P.L.L  synthesizer  delivers  1,200  frequencies  between  143.00 

and  149.00  MHz  . . .  the  full  2-meter  band,  plus  MARS. 

NEW!   ^he  13-510A  will  operate  with  up  to  a  6  MHz  split  between  TX  and  RX 

frequencies. 

NEW!   The   13-510A   microphone   connector  is  pre-wired  for  your  Touch-Tone® 

encoding  microphone. 

NEW!   The  13_51°A  has  a  7-pin  accessory  connector  for  your  Touch-Tone®  dial, 

tone-burst  generator  or  discriminator  meter.  -Touch- Tone  is  a  registered  trademark  of  at&t 

NEW!  The  13*510A  is  compatible  with  available  popular  CTCSS  continuous  tone- 
coded  squelch  system  accessories. 
NEW!  The  13-510A  has  3  transmitter  outputs:  1,  10  and  25  watts. 


Midland's  1 3-51 0.  with  its  commercial-type  modular  construc- 
tion, earned  its  reputation  as  one  tough  2-meter  FM  mobile. 
Now  Midland  has  made  the  13-51 0A  an  even  more  versatile 
performer! 

The  13-510A  P.L.L  synthesizer  splits  the  6  MHz  spread  be- 
tween 1 43,00  and  149.00  into  600  discrete  frequencies,  and  a 
5  KHz  up-shift  delivers  600  more  for  a  total  of  1 .200  . .  .  shown 
directly  on  the  digital  display.  In  addition,  there's  access  to  4 
available  offsets  for  repeater  operation  on  ±  600  Hz  with  crys- 
tals supplied  or  up  to  6  MHz  spread  with  your  crystals  installed. 

Inside  the  13-510A.  there's  a  highly  sensitive  (0.3  uV)f  highly 
selective  (-70  dB  at  ±  15  KHz)  dual  conversion  receiver  with 


dual  gate  MOSFET  RF  and  mixer  stages,  crystal  filter  in  the 
1  st  IF,  ceramic  filter  in  the  2nd  IF,  and  hetical  resonators  in  the 
RF  amplifier. 

The  transmitter  is  conservatively  rated  for  25  watts  output, 
switchable  to  1  or  10  watts  for  repeaters,  and  uses  direct  FM 
modulation  to  deliver  natural  sounding  audio. 

Other  features  making  Midlands  13-51QA  the  one  to  look  at 
include  automatic  protection  circuit  for  the  output  transistor, 
internal  DC  filtering  and  polarity  protection,  a  deep-finned  heat 
sink  for  the  power  transistors,  and  electronic  switching  that 
needs  no  mechanical  maintenance.  Mobile  mounting  brlcket. 
base  stand  and  push-to-talk  microphone  are  included. 


CHECK  OUR  SPECS: 

RECEIVER.  Type  dua}  conversion  superheterodyne  1  &l  IF  frequency:  16.9  MHz  2nd  IF  frequency.  455  KHz  Sensitivty;  Less 
than  0  5  uV  for  20  rJB  quieting  (0.3  uV  for  12  dS  SfNAD).  Spurious  response  -60  dB  Squelch  threshold  Less  than  0.3  uV 
Modulation  Acceptance  r  7.5  KHz  Selectivity:  -70  dB  at  ±15  KHz.  Audio  output  power :  1,5  wans  at  8  onms. 

Tfi  ANSMHTER.  Outputs  1 .  10.  25  walls.  Frequency  deviation  Adjustable  3-16  KHz  (normal  5  KHz).  Audio  Input:  600  ohms. 
Moduiatton  system  Direct  FM.  Spurious  Radration:  Less  than  -60  dB  below  earner 

GENERAL.  Power  1 3.6  voJts  DC,  negative  ground.  Current  dram  Transmit.  2  -  7  amps. ;  receive,  0.8  amps,  average.  Antenna 
impedance  50  ohms  Unit  size:  2-5, 6"  x  6-13  16'  *  9-5  8".  Unit  weight  6  6  ibS- 


Want  to  know  more?  See  your 
Amateur  Radio  Dealer  for  Midland  Quality 

•P.LX.  "220"  MOBILE 
•CRYSTAL  "220"  MOBILE 
•ANTENNAS  &  ACCESSORIES 
...  or  write  for  free  full-color  brochures. 


« 


F?  M  AT  I  O  rsj  A  l_ 

P.O.  Box  1903,  Kansas  City,  Missouri  64141 


p?  Reader  Service — see  page  2t1 
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Glen  Deibert  WA4HUV 
431  Dunmore  Rd. 
Fayeiieviile  NC  28303 


Build  a  Hybrid  Capacity  Meter 

—  digital  circuitry,  analog  display 


Test  your  junk  box. 


Like  many  other  elec- 
tronics enthusiasts,  I 
like  good  buys  on  bits  and 
pieces  of  electronic  equip- 
ment and  parts.  I  also  ac- 
cumulate a  lot  of  "junk/' 
Among  these  treasures  are 
many  unidentified  capaci- 
tors. This  identity  problem 
makes  them  almost  use- 
less. 

There  are  many  good  cir- 
cuits for  measuring  capaci- 
ty, but  most  of  them  use 
the  same  design  theme— a 
generator  with  multiple 
frequency  selecting  com- 
ponents. If  the  tester  has  5 
ranges,  there  are  5  capac- 
itors and  5  resistors,  prob- 
ably variable,  and  the 
switch  to  select  the  desired 
range  This  is  an  accept- 
able method,  but  you  may 
have  many  components 
that  can  change  value  and 
affect  the  accuracy  of  the 
measurement. 

The  circuit  described 
here  is  similar  in  some  re- 
spects to  the  well-known 
analog  tester,  but  it  uses  a 
different  method  of  fre- 
quency (range)  selection 
In  this  circuit,  I  have  one 


clock  frequency,  approx- 
imately 200  kHz,  that  gen- 
erates the  necessary  fre- 
quency for  the  ranges.  In- 
stead of  using  RC  circuits 
for  each  range,  I  use 
74LS90s  for  the  decade 
change.  The  advantage  of 
this  is  that  there  is  only  one 
frequency-determining  RC 
network,  and  this  is  ad- 
justable from  the  front 
panel.  This  means  that  the 
instrument  can  be  calibrat- 
ed on  one  range  and  be  ac- 
curate for  the  other  ranges. 
With  the  low  cost  of  ICs, 
the  price  of  this  instrument 
compares  favorably  with 
the  other  types  of  instru- 
ments, 

How  It  Works 

The  generator  is  a  555 
oscillating  at  approximate- 
ly 200  kHz.  The  frequency 
is  adjusted  by  R2  when  cal- 
ibrating prior  to  use  or  dur- 
ing  use,  if  a  reading  is 
doubtful. 

The  output  of  IC1  is  used 
for  the  0-to-100  pF  range 
and  is  also  used  to  clock 
the  first  74LS90.  The  out- 
put of  IC2  (pin  11 )  is  the  555 


frequency  divided  by  10. 
This  frequency  is  used  for 
the  .001  full-scale  range. 
The  remaining  74LS90s 
operate  similarly.  Each 
division  by  10  is  the  fre- 
quency for  the  next  larger 
decade  of  capacity.  The 
74LS00  was  added  as  a  buf- 
fer. Since  it  would  be 
wasteful  with  the  other 
gates  doing  nothing,  the 
LED  circuit  was  added  to 
give  a  visual  indication 
that  the  clock  and  all 
dividers  are  working.  There 
is  a  definite  pulsating  of 
the  LED,  so  the  user  is  sure 
that  the  circuit  is  working. 
The  accuracy  of  the  in- 
strument is  very  dependent 
upon  the  tolerance  of  the 
calibration  capacitor,  C3 
Prior  to  use,  C3  is  switched 
into  the  circuit  and  the  fre- 
quency of  IC1  is  adjusted 
by  R2  until  the  meter  read- 
ing is  equal  to  the  value  of 
C3.  The  drawing  shows  C3 
as  being  5100  pF,  1% 
tolerance.  Actually,  any 
convenient  value  could  be 
used,  but  the  tap  on  the 
range  switch  would  have  to 
be  changed  to  make  sure 


the  correct  frequency  is  be- 
ing applied  through  C3. 

The  condition  of  the  bat- 
tery can  be  checked  by 
pressing  S3.  When  making 
a  battery  test,  ensure  that 
there  isn't  a  signal  path 
through  a  capacitor  to  the 
meter,  as  this  would  give  a 
higher  battery  voltage 
reading  than  really  exists. 
The  multiplier  resistor  will 
give  a  reading  of  ,9  on  a  full 
scale  of  1- 

Construction 

1  like  sockets.  It  makes 
troubleshooting  easier  if  a 
chip  must  be  removed,  but 
sockets  are  not  necessary* 
All  74LS90s  are  wired  the 
same  as  IC2.  The  range 
switch  is  wired  to  make  5 
ranges  available.  The  addi- 
tional position  is  used  as 
the  calibrate  position  A 
separate  switch  can  be 
used  for  calibration,  but 
the  user  has  the  chance  of 
damaging  his  meter  if  the 
calibration  capacitor  is  a 
005  and  the  range  switch  is 
in  the  0-to-100  range  posi- 
tion. The  ICs  can  be  re- 
placed by  7490s  and  7400s, 
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but  the  current  drain  is 
rather  high  for  a  9-volt  bat- 
tery. If  a  power  supply  is 
used,  there  is  no  problem 
using  the  TTL  chips.  The 
meter  rectifiers  are  run-of- 
the-mill  diodes  The  meter 
is  a  50  uA  meter  with  a 
(Mo1  scale  marked  off  in 
.1  readings. 
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102- tC*  WIRED  SIMILAR 


Use 

Prior  to  use,  the  meter 
should  be  calibrated  to 
compensate  for  those  vari- 
ables that  cause  errors. 
After  calibration,  the  un- 
known capacitor  is  placed 
across  the  test  terminals 
and  read.  A  word  of  cau- 
tion is  offered:  Use  this 
meter  as  you  would  a 
voltmeter  in  a  strange  cir- 
cuit, Start  on  the  high 
range  and  work  down  until 
you  get  a  reading.  This 
prevents  pegging  the  meter 
and  possibly  damaging  it 

This  circuit  is  easy  to 
construct  and  use  and 
should  give  many  years  of 
reliable  use 
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Fig.  T.  All  resistors  are  rA  Watt  except  as  noted 


(DEALER  (DIRECTORY 


I  untuna  CA 

Wc  carry  the  following:  ICOM,  Midland,  An> 
com.  DenTron,  KLM.  Swan,  Drake,  Ten-Tec, 
Wilson,  SSTh  MFJ.  Hy-Gain,  Lunar*  Nye- 
Viking-  B&W,  Rcdi-kiJowatt,  CushCrafl. 
Motley +  Big  Signal,  Pipo.  etc.  Full  Service 
Store  h  ontani  Electronics,  1628  Sierra  Ave*, 
toman*  CA  91335, 122-7710, 

Santa  Clara  CA 

Bay  area's  newest  Amateur  Radio  store.  New  & 
used  Amateur  Radio  sales  &  service-  We  fea- 
ture Kenwood,  ICOM,  Wilson.  Vaesu,  Alias. 
Ten -Tec  A  manv  more.  Shaver  Radio.  3550 
Lotaiaw  Ateaee*  Santa  Clara  CA  95051, 
247-4220. 


Denver  CO 

Experimenter's  paradise!  Electronic  and 
mechanical  component*  for  computer  people, 
audio  people,  hams,  robot  builders,  experi- 
menter*. Open  ui  days  a  week.  Gateway  Dee- 
troniev  t  orp,.  2*3*  W,  44tb  A***t  Denver  CO 
002M,  45*5444. 

New  Castle  DE 

Paul  WA3QPX.  Rob  WA3QLS- Serving 
amateurs  in  southern  New  Jersey,  Delaware, 
and  Maryland  with  I  he  largest  stock  of  amateur 
equipment  and  accessories  in  Delaware. 
Delaware  Amateur  Supply,  71  Meadow  Road. 
New  Caatlt  DE  19720,  flM-TOS. 

<  \»lumhus  CwA 

KENWOOD— VAESU— DRAKE 

The  world's  most  fantastic  amateur  show- 
room 1  You  gotta  see  ii  to  believe  it!  Radio 
Wholesale,  10 1 2  Auburn  Avenue,  Columbus 
CA  .11906, 


Tell  them  you  saw 
their  name  in  73 


Boise  ID 

Alliance,  Amcotn,  OR,  Cushcraft,  Dentron. 
Ldgecom,  ICOM,  Hustler,  KT>KT  MFJ.  NFJC. 
NYE.  SST,  Ten -Tec,  Wilson.  Custom  fcJec* 
ironies,  12(19  Broadway.  Boise  ID  83706.  Bob 
W7SC  344-50*4. 

Preston  ID 

Ran  WB7BYZ,  has  the  Largest  Stock  of  Ama- 
teur Gear  in  the  Inter  mountain  West  and  the 
Beit  Price*,  Call  me  for  ail  >our  ham  needs 
Rou  Dtsirinatiag,  71  So.  Stale,  Preston  tH 
832*3.  S52-MJO. 

Bloomington  IL 

Retail— wholesale distributor  for  Rohn  Towers 
—antennas  by  CushCraftT  Antenna  Special 
Ists,  KLM.  Wilson.  Hy-Gain.  Transceivers  by 
Tempo,  Regency*  Wilson t  Amcpm.  Also  busi* 
nets  and  marine  radios.  Hill  Radio.  2503  G.E. 
Rd,,  BtofHwlWftiM  JJL  61701.  663-2141. 

Terre  Haute  IN 

Your  bam  headquarters  located  in  the  heart  of 
the  midwest  Kooaicr  Electronics,  Inc.„  43H 
Meadow*  Shopping  Center,  P.O*  Box  2001. 
Terre  Haute  IN  47802,  138-1456. 

Littleton  MA 

The  ham  store  of  N.E.  you  can  rely  on.  Ken- 
wood, ICOM.  Wilson,  Yaesu,  DenTron,  KLM 
amps,  B&W  switches  &  wattmeters.  Whistler 
radar  detectors.  Bearcat,  Regency,  antennae  by 
Larsen,  Wilson.  Hustler,  GAM.  TEL-COM 
I  in-.  (  omul  unirat  ions  &  Electronics,  675  Great 
Rd.,  Kt.  119,  Littleton  MA  01 460,  486-3040. 

Laurel  MD 

We  stock  Drake,  Ten-Tec,  Wilson,  ICOM, 
DenTron,  Tempo.  Hy^Gain,  Midland,  Mosk\ . 
Hustler.  4D-pagc  ham  catalog  available  for 
S1.0D  (refundable  with  1st  purchase} — write 
for  cash  quote!  Tae  Coon  Center,  Int.. 
laurel  Plua,  Rtr.  198,  Laurel  Ml  J  10*10. 
792-OfM. 


St*  Louis  MO 

Experimenter's  paradise!  Electronic  and 
nuvhwnical  components  For  computer  people, 
audio  people,  hams,  robot  builders,  experi- 
menters. Open  six  days  a  week,  Gateway  Eire* 
(miiies  Corp.,  8123-25  Pr*«  Blvd.,  St,  LoaEs 
MO  63130,  427-6116. 


Camden  NJ 

\  Hand  (A:  other  frequencies  1  Microwave 
Components  &  Equipment,  Laboratory  Grade 
Test  instrumenti.  Power  Supplier,  1000's  in 
nock  at  all  times,  BUY  &  SELL  all  popular 
makes—  HP.  GR.  FXR.  ESI,  SoTcnscn,  Singer. 
etc  l*clrontc  Researrb  Labs,  1 423  I  err*  K*e.r 
i  amdea  NJ  08104,  541-4200. 


Syracuse  NY 

We  Deal.  We  Trade,  We  Discount,  Wc  Please! 
Yarsu,  Kenwood,  Drake.  ICOM,  Ten  Tec, 
Swan*  DenTron,  Midland,  CusJiCraft*  KLM. 
Hv-Gain.  etc.  Complete  2-wa>  service  shop! 
Hwm-lKtne  Radio  (div,  Siereu  Repair  Shop* 
32JM  Irit  BHd,  East.  Mracuw  N V  13214,  446- 
2266. 


Syracuse- Rome-Utica  NY 

Featuring:  Yaesu,  ICOM.  Drake,  Altai,  Den- 
Tron, Ten-Tec,  Swan*  Tempo,  KLM,  1U 
Gain,  Mosley.  Wilson.  Larsen,  Miilhuul 
SouiJiwcse  Technical  ProditL'is.  Vou  won'i  V>l* 
disappointed  with  eqwrptttent/wrvlce^  Radio 
Murhl,  Onridu  County  Alrpoh-Termlniit 
Building,  Oriskaiiy  NY  13424,  337-2622. 


Cleveland  OH 

Need  service  on  your  late  model  or  old  time 
equipment?  We  service  all  makes  and  modeU, 
Ka[c\  519.%  hr.  Call  or  write.  (  ommunlea- 
iloiLs  World.  Inc.,  47SS  Stale  R4.t  Catvetaad 
OH  44109,  39S-6363. 


Scranton  PA 

ICOM.  Bird,  CushCrafi.  VHK  Engineering. 
Anienna  Specialists,  Barter  &  WuEtttRSOft. 
CDE  Rotators  Ham-Kr>i,  Bel  den,  W2AH 
W2VS.  Shure,  Reg«ncyh  Cf^S  Touch-Tone 
pads.  Radio  Amateur  Callbooks.  LaRue  Hec- 
lr.mn.-i.  1112  Cirandvie*  S|..  Scailtori  PA 
343-2124, 


Souderlon  PA 

Tired  of  looking  at  ads  T7?  Come  and  try  our 
new  and  used  equipment  yoursdf— penooal 
advice  from  our  statT*  60  years  combined  ham 
eTpericDee.  ElectToak  Fxdiani*.  136  N.  Main 
Si. .  Soudmon  PA  11964,  723-1 200. 

Houston  TX 

Lspcrimeniej\  paradise!  Electronic  and  me- 
chanical components  for  computer  people, 
audio  people,  hams,  robot  builders  ex- 
periment erv  Open  sii.  days  a  week  Gateway 
Elect rnnlcs  Inc.  i932  cWacresl.  lloa*ton  TX 
77063.  978-6575, 

i  ,—   i   mm    m     ■ 

Port  Angeles  WA 

Mobile  RR  shielding  for  eliminauon  of  igni- 
tion and  alternator  noises.  Bonding  straps. 
Components    for    "do-ii-yourv  projects. 

P]cntv  of  Tree  advice.  Esl«  Kitginerring,  930 
Marine  Drive .  Port  Angeles  WA  9R362,  4$7- 
0904. 

DEALERS 

Ytntr  company  name  and  mexsaxv  *'«rr  ctmuiin 
up  ift  25  wards  for  as  little  a\  $150  yearh 
(prepaid h  or  StS  prr  ntpnth  s prepaid 
quarterly)*  Ao  mention  a/  mail  order  business 
or  area  code  permitted,  [lirecfury  rr.rr  wtd  pay- 
ment muif  reach  as  45  days  in  advance  of 
putttuitiiftfi.  For  example,  advertising  /or  the 
June  issue  must  be  in  our  hands  Ity  April  tSth, 
Xfaitro  ?IMagazineT  Peterborough  \tf0l4SS. 
A  TT\?  Aiine  Count. 
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Robert  £,  Bloom  W6YUY 
8622  Rubio  A  ve. 
Sepuheda  CA  91343 


Power  Plus! 

a  20-Amp,  adjustable,  regulated  dc  supply 


Versatility  personified. 


What  do  you  do  for  tt 
_    base    station    regu- 
lated  power  supply   after 


you  discover  that  the  am- 
plifier you  have  just  com- 
pleted requires  half  again 


Front  view  of  power  supply. 


the  current  you  anticipat- 
ed? The  supply  described 
by  George  Schreyer 
WB6TOX  in  the  December, 
1972,  73  Magazine  is  the 
heftiest  I  can  recall  to  date 
described  in  either  73  or 
Ham  Radio  magazine.  It 
will  supply  the  10  Amps  as 
described.  I  built  it  with  ex- 
tra heavy-duty  compo- 
nents, but  could  not  get  ac- 
ceptable regulation  be- 
yond this  level.  My  amplifi- 
er requires  17  Amps,  After 
many  modifications,  many 
burned-out  transistors,  and 
much  frustration  in  at- 
tempts  not  only  to  increase 
the  current  capability  but 
to  retain  regulation,  it  was 
back  to  the  proverbial 
drawing  board. 

This,  then,  is  an  article 
meant  to  furnish  informa- 
tion that  you  can  add  to 
your  pet  circuit  notebook 
as  well  as  to  provide  a  cir- 
cuit and  construction  ideas 


for  the  vast  number  of 
hams  obtaining  bigger  and 
bigger  solid  state  amplifi- 
ers. This  supply  is  versatile 
in  that  one  has  a  reason- 
able amount  of  control 
over  the  heat  dissipation  of 
the  pass  transistors  despite 
the  amplitude  of  voltage  to 
be  controlled. 

Two  paralleled  power 
transistors  are  used  as  pass 
transistors;  the  2N3772  and 
2N3773  might  be  described 
as  extra-heavy-duty 
2N3055s.  I  use  this  as  a 
comparison  because  the 
2N3055  is  the  well-known 
workhorse.  The  3772  and 
3773  can  dissipate  150 
Watts,  as  compared  to  the 
3055's  115-Watt  capacity. 
These  transistors  can  effec- 
tively control  voltage  am* 
plitudes  as  low  as  1 ,4  volts. 
Each  3772  can  very  safely 
handle  currents  to  1 5 
Amperes.  The  3773  handles 
10  Amperes,  agarn  as  com- 
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Left  side  view  of  power  supply. 


Right  side  view  of  power  supply. 


pared  to  the  3Q55's 
5-Ampere  safe  capacity. 
These  currents  must,  of 
course,  be  kept  within  the 
power  dissipation  capabili- 
ty of  the  unit.  One  would 
not,  for  example,  attempt 
to  drop  30  volts  across  a 
3772  while  pulling  15 
Amperes,  as  this  is  a 
4SOWatt  dissipation  and 
the  transistor  has  a  rating 
of  150  Watts.  Using  two  of 
these  in  parallel,  the  dissi- 
pation capability  is  in- 
creased to  300  Watts. 
(Even  300  Watts  takes  a  lot 
of  heat  sinking  to  dissipate 
the  heat.) 

Refer  to  the  schematic  in 
Fig  1  Let's  examine  some 
practical  extremes  Say  we 
wish  to  regulate  13.0  volts 
at  20  Amperes,  and  the  in- 
put voltage  (at  the  choke 
output)  into  the  regulators, 
using  the  full  secondary,  is 
35  volts;  this  would  result 
in  a  drop  of  22  volts  across 
the  regulators,  22  volts  X 
20  Amperes  =  440  Watts. 
Obviously,  things  would 
start  to  melt  after  a  very 
short  operating  period. 
Therefore,  switches  S1  and 
S2  have  been  incorporated 
so  that  one  can  obtain  the 
required  voltage  and  cur- 
rent and  hold  the  dissipa- 
tion within  reasonable 
levels.  Thus,  setting  S2  in 


the  low  position,  we  are  on- 
ly using  Va  of  the  second- 
ary, or  22.5  V  ac,  possibly 
delivering  25  volts  (loaded) 
to  the  pass  transistors.  25 
less  13  =  12  volts  across 
the  pass  transistors,  or  a 
total  of  240  Watts. 

Following    this    same 

reasoning,  it  is  apparent 
that  the  higher  the  regu- 
lated output  voltage,  the 
smaller  the  voltage  drop 
across  the  pass  transistors 
and  the  smaller  the  power 
dissipation. 

Note  that,  when  using 
multiple  secondary  trans- 
formers, one  has  the  capa- 
bility of  choosing  the  ap- 


propriate voltages.  The 
switching  arrangement 
shown  is  the  one  I  use.  It 
may  be  convenient  for 
some  applications  to  tap 
the  secondaries  at  other 
points,  i.e.,  tapping  at  the 
15-voIt  ac  position  will 
result  in  approximately  a 
60-Watt  dissipation  for  the 
above  stated  example. 

Selecting  Components 

The  transformers  I  used 
were  purchased  from  army 
surplus  (WW  II).  They  are 
hermetically  sealed  units 
and  have  an  operating  ceil- 
ing of  60,000  ft.  The  con- 
tinuous  operating  current 


is  called  out  as  10  Am- 
peres I  have  used  the  sup- 
ply for  over  an  hour  of  con- 
tinuous  service  at  17 
Amperes  and  the  cases 
stayed  at  room  tempera- 
ture>  The  transformers  each 
have  two  7.5-volt  second- 
aries As  can  be  seen  in 
the  schematic  diagram,  I 
use  the  windings  in  series 
and  parallel  configura- 
tions. The  choke  possibly 
can  be  eliminated  with 
somewhat  higher  peak 
voltages  being  present. 
Any  possible  increase  in 
ripple  voltage  will  be 
smoothed  out  by  the  gain 
in  the  regulator  chip.  The 
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3-+0V 

w  '* 
REGULATOR 
TO  SOS  PACHASC 
PittS 

Z-lhPU" 
3-OUTfUT 
4-  COM  in  Of. 
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2*3772  Oft  2M3T73 
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Fig.  7.  17-Ampere  super-regulated  low-voltage  universal  power  supply  —3.5-30.0  volts. 
57  and  52  —  10  Amp  contacts  @  120  V;  D1-D4  —  50  V,  30  Amp  or  equivalent;  Q2  and 
Q3-2N3772  or  2N3773;  Q1-2N3055  or  2N3773;  W-\jA78CUIQ  R1  and  R2-paral- 
leled  .44Qr4  Watt  or  equivalent;  R3  —  2.0  Watt,  20k  to  25k  wire-wound  pot;  R4  -  5fc,  2  W. 
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choke  was  used  in  a 
previous  unregulated 
power  supply  built  on  this 
same  chassis;  therefore,  it 
was  retained  rather  than 
removed.  This  choke  was 
built  from  a  Triad  filament 
transformer  I  had  on  hand. 


Originally,  the  transformer 
had  four  63  V  ac  4-Amp 
windings.  The  transformer 
was  disassembled,  the  sec- 
ondary  winding  removed, 
and  about  3  or  4  layers  of 
no,  10  or  12  wire  wound 
onto  the  core.  The  lamina- 
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Fl 
5A 


LO   _  Sl      HI 


Z 


] 


T' 


7.1V 


^29.4VAC 


■0  5I.3VAC 


t\V 


-°  14.2  tfAC 


THE  10.8  V;  3.6  V  ;  8    1.2  v 
WINDINGS   ARE    SUPPLIED   TO 
PROVIDE   VOLTAGE   VARIATIONS 
UP    TO  i  10% 

THEY  ARE    CONNECTED  IN 
SERIES  -SUCKING    OR    SERIES 
AIDING    CONNECTION. 


WITH   A  &  B   AS    PRIMARY 
K  a  i    ARE    I2SV 


THIS    PRIMARY  CONNECTION 
IS  ONE   OF  THE  MANY   WAYS 
POSSIBLE.  WITH    Si     FN  THE 
HIGH    POSITION   OUTPUT  iS 
INCREftSEO    BY  (0*4   OF 
NOMINAL 


14  ?V  CT 


Fig.  2.  IJC  transformer,  part  UBP-6242,  size  4.5"  x  5.0"  x 
7.0",  hermetically  sealed,  conservatively  rated  at  20.0 
Amperes  continuous  operation.  A  pair  of  these  can  be 
substituted  for  the  transformers  in  the  text  and  offer  even 
more  versatility.  They  are  available  for  $19.50  each  from 
Hiway  Company,  305  W.  Wisconsin  Ave.,  Oceanside  CA 
92054. 


WITH  THE 

NEW 

TU-170 
TERMINAL  UNIT 

Connect  to  your  receiver  speaker,  transmitter 
microphone  jack*  and  teletype  machine  and  you're  on 
the  air.  State  of  the  art  design  features  make  the 
TU-170  ideal  for  HF  and  VHF  autostat  operation. 


Proved  170  Hz  shift  active 
filter  demodulator 

Lighted  luring  meter  for 
easy  tuning 

Current  regulated  loop  keyer 
fit  power  supply 

Autostat  with  threshold 
control  and  solid  state  relay 


.  Stable  audio  frequency  shift 
oscillator  produces  phase 
coherent  sine  wave  tones 

.   TTL  compatible  inputs  and 
outputs  for  auxiliary 
equipment 

.   High  level  output  for  scope 
tuning 

TU-170  TU-170 

Kit       149,95    Wired      219.95 


rrwafc  rf^atTj* 


F tester  products      .   .  the  critics  choice! 

Fleshes  Corp.  ^ 

P.O.  Box  976,  Topekat  Kansas  66601     (913)  234-0196 


tions  were  reinserted  with 
all  of  the  "E"s  in  one  direc- 
tion and  the  'T's  placed  at 
the  end. 

The  regulator  chip,  a 
Fairchild  uA78GU!C,  is  the 
whole  key  to  the  success  of 
regulation.  It  drives  a 
2N3772;  a  2N3773  or  even 
a  2N3055  will  work  equally 
well.  The  rectifiers  are 
1N  3209s,  100-voK,  15-Amp 
units.  They  happened  to  be 
something  I  had  in  rny  junk 
box— suitable  substitu- 
tions can  be  used.  Inciden- 
tally, they  ran  cool  at  17 
Amps;  the  heat  sinks  were 
cut  from  heavy  aluminum 
heat  sink  rails.  Two  heat 
sinks  were  used  side  by 
side  and  isolated  from 
each  other,  one  section  for 
the  rectifiers,  the  other  for 
the  pass  transistors,  For 
better  dissipation,  the 
radiator  fins  should  be  ver- 
tical. However  I  have  had 
no  problems  mounting 
them  horizontally. 

Refer  to  the  schematic. 
The  divider  composed  of 


North  Georgia's 


R3  and  R4  only  requires 
about  1 .0  mA  of  current  as 
the  control  current  to  the 
regulator  is  only  5  to  8  uA 
under  worst-case  condi- 
tions. The  control  voltage 
is  5.0  volts.  The  fixed 
values  for  a  given  voltage 
output  at  pin  3  can  be 
calculated  from  the  for- 
jmula  Vout  =  [(R3  +  R4)/ 
R4]  Vf  where  V  control  on 
the78CUIC  =  5  V. 

There  you  have  it. 
Modify  as  you  wish  or  du- 
plicate as  close  as  possible. 
The  ideas  are  alt  there  and 
the  supply  regulation  is 
super,  dropping  about 
2,0%  at  any  setting  up  to 
24  volts,  no  load  to  full 
load  ■ 

References 

1  Fairchild  Application  Note 
jjA78Gt  July,  1975. 

2.  "Versatile  Variable  Power 
Supply,"  W6SLP,  73  Magazine, 
June,  1968. 

3.  "10  Amp  Variable  Power 
Supply,"  George  Schreyer 
WB6TOX,  73  Magazine, 
December,  1972. 


2508  North  Atlanta  Road 
Belmont  Hills  Center 

Smyrna, 
Georgia  30080 

Phone  (404)  432-8006 
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Mosley  Antenna 
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C.D.E.  Rotors 


Kenwood 
Vibroplex  keys 
B&W 
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Shure         United  Clocks  and  tuners 
Call  Books                  ARRL  Books 
MFJ Saxton 

TPL  2  Meter  Amplifiers 

Complete  service  facilities 

Call  toll  free  1-800-241  9961 
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1^*  Heeder  Service— see  pag&  211 


if  engineering 

D!  VISION  OF  BR  OWN! AN  ELECTRONICS  CORP. 


THE  WORLDS  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


KX2SC 

HX2HCW/T.   . 
WX50C  KU     .  , 

KXSOC  W/T.   , 
KX  I44C  Kit,  . 

KX144C  W/T  . 
KX220C  Kit,  . 

KX220CW/T  . 
KX4J2t'Kit.  . 

RX4J2CW.T 


2H-.15  MH;  KM  receiver  wirh  2 

pole  10,7  MK?  crystal  fitter  .   ,  .  S    64.95 

same  as  above- wired  &  tesie J.   ,  129,95 
30-60  MH?  rcvr  w/2  pole  10.7 

MH/  crystal  Hlter 64,95 

same  ;is  above-wired  &  tesfed     ,  129.95 
1411- 1  70  MH*  revr  w/2  pole 

10.7  Ml  1/  crystal  filter 74.95 

same  as  above    wired  &  rested     .  1  3  1  *9S 
210-240  MH*  revr  w/2  pole 

jo .7  MH*  crystal  niter 74,95 

same  U  shove— wired  &  tested    *  131.9  5 
4  32  MH/  rr\r  w/2  pule  |0.7 

M1U  crystal  filter  .   .       .  84,95 

same  as  them  —Hired  &  tested  142,95 


RECEIVERS 


KXCI-     ,   .  .  . 

RFzrKit,  .  . 
Rr'30  Kit.  .  . 
K|  14411  Kit. 
R I* 2200  Kir. 

Hi  432  Kit.  - 
II-  10.71  Kit. 

KM4  5  5  Kit.  - 

AS2  Kit   .  ,  - 


accessor)  Filter  for  above  receiver 
kits  gfvci  70  dH  adjacent 

channel  rejection ,  .  .  9,95 

10  mtr  Rf  front  end  10,7  MM/  ou I  13,50 

6  mtr  Hi    front  end  10<7  MH/  mil  13.50 

2  mtr  Kt-  front  end  10.7  MH/  oui  18.50 
2  20  MH?  Kl    I  root  end  I  0.  7  MM/ 

mU(-        I                                           I         I,    I        I         Jt       f'      *       4        4       f        4         |        |  X    W-m  3  V 

4  32  MH/  KF  fmni  end  107  Mil/ 

out .   .  ,  .  .  29,50 

10-7  MH/.  IF  module  includes  2 

pole  crystal  filter .  .  29.50 

4SS  KH?  II  siape  plus  PM  detector  IB. 50 

ay  tin  i  an  J  squelch  hoard 16-00 


!  \  SO  Kit    *  - 
I\^0  11   T 
I  \ I44B  Kk  - 
TXI44B  W/T 
TX220B  Kit 


transmitter  e*Cster,  I  wan.*  mtr.  44.95 

unif  as  iMt- wired  &  tested  71,95 

transmitter  evciier-1  watl     1  mtrs  34.95 

unu'jvjlxtie     wired  &  levied-  65.95 
transmitter  exciter- lw  all     220 

MH/  34*95 


TRANSMITTERS 


d  a  „  i    - 


tx::ohw  t 

TX4J2B  Kit 

1  \4.»:b  vv  t 

TXlSl)  Kit      - 
TX150W/T  , 


same  as  above -wired  &  tested    -  -  65*95 

Transmitter  exciter  432  MH/     .   .  .  49,95 

umt  j*  jhiive-wireJi;  lusted  &7,95 

300  milliwatt,  2  mtr  transmitter  .  24*95 

same  a&  above -wired  &  rested     .  .  43.95 


POWER  AMPLIFIERS 


PA250EH  Kit 

PA4OI0H  Kit 
l'ASO/25  Kit. 
fAl44/)5  Kit 


PA  1 44/25  Kit 
PA  2  2  0/1  5  Kit 
llA4  32/IOKil 


2  mtr  power  amp— kit  lw  lit— 25m 
out  with  srthd  state  switching, 

case,  connectors-  ,. ,  ,  ,         69,95 

2  mtr  power  amp-lOw  in-40w 

out -relay  switching    t 69.95 

6  rnir  power  amp,  lw  in,  2  5w  out, 

less  case,  connectors  &  switching  59.95 

2  mtr  power  amp  — lw  in— I5w 

out-less  case,  connectors  anil 

switching    .......  .  49.95 

same  as  PA  144/15  kit  but  2  Sw  59,95 

similar  to  PA  144/1  5  for  220  MM/        49.95 
power  amp -similar  to  PA  1 44/15 
except  JOwand  4  3  2  MH/  .  .  59,95 


Blue  Line    .  . 

RF  power 

amp.  wired  & 

tested,  i 

emission  - 

i'W-FM  SSU 

Power 

Power 

Model 

Band 

Input 

Output 

BLC  10/70 

144  MH/ 

I  ow 

70W 

149.95 

BLC  2/70 

144  Mil/ 

2W 

TOW 

174.95 

BLC  10/150 

144  MH,' 

10W 

isoW 

269.95 

BLC  30/150 

144  MH/ 

30W 

150W 

249.95 

OLD  2/60 

220  MHz 

2W 

60W 

164,95 

BLD  10/60 

220  MH* 

I0W 

60W 

169.95 

BLD  10/120 

220  MH/ 

low 

120W 

269.95 

BLr  1  0/40 

420  MH* 

low 

40W 

159.95 

Bit  2/40 

420  MH* 

2W 

40W 

1  89-95 

Bi.r  ]  0/80 

420  MH* 

low 

sow 

289.95 

POWER  SUPPLIES 


PSlSC  Kit  .  . 

rs  isc  w/t.  . 

PS2SC  Kir 


lJS2  5L  W/T 
PS25M  Kit  ■ 
PH25M  W/T 


IOTS0  Kit.  . 
HPT5  0W/T  . 
Hi' II  44  Kit  . 

Ri'T220  Kit  , 

RrT432  Kit  . 

Rr1!  144  W/T 
RPT220  W/T 
RPT4J2U/T 


15  amp-  1  2  volt  regulated  power  sup- 
ply w/casc,  w /fold-back  current  limit 
trig  and  uvervoltage  protection.  ,  .       99.95 
same  as  above  -wired  A  tested.  134.95 

25  amp -I  2  vo|(  regulated  power 
supply  w/case»  w/fold-hack  current 
limit  mp;  and  over  voltage  protection    139,9  5 
same  as  above  —  wired  and  tested    .     169,95 
same  us  PS 3 5t!  with  meters    ....     159*95 
same  as  above -wired  and  tcslcd     .     189.95 


repeater    b  meter  (less  crystals)  .  .  599.95 

repeater- 6  meter,  wired  &.  tested  899.95 
repeater -2  mtr-15w—  complete 

(less  crystals) 599.95 

repeater -220  MHz-1  5 w -complete 

(Inn  crystals) 599.95 

repeater- 10 watt— 4 J2  MHl 

(less  crystals) ,  .  ,  .  649.95 

repeater- 15  wan -2  mtr .  B99.9S 

repeater- 15  wan -220  MH/.  .  .  .  U99.95 

repeater -JOwatl -412  MH/.   .  .  949.95 


REPEATERS 


HI'LASO  . 
PPI  A  1 44 

H  1*1  A  2  20 

ni»LA432 

hSt   3    .  , 

OSO-N 


adds  over  vintage  protection  to  your 
power  supplies,  1  5  VDC  max.      -    .        14>95 
I  2  volt     pov\er  suppK  regulator  curd 
vMlh  f'dif-hack  current  limiting   ■  11.95 

ness  commercial  duly  JO  amp  12  VD 
regulated  power  supply  w/case, 
w/fold  hsick  current  limiting  and 
oVervfjJLi^L-  protection      ,.,.,,    274.95 


6  mtr  close  spaced  duple^er  r  .   ,  .    680*00 

2  mtr,  600  KH/  spaced  dupteser. 

wired  and  tuned  to  frequency  .    ,    .     409,95 

2  20  MH/  dllptrxer*  wired  and 

luru-d  lo  frvLiueiicy         .  .  .  r  *  .   ,    409.95 

rack  mount  duple^er  ........     179,95 

douNe  shielded  duplever  cables 

with  PI  250  connectors  (pr.)  39.95 

same  4*  above  with  type  N 

c(«nnect<ir^  tpr.) ,  J4.95 


TRANSCEIVERS 


TRX50  Kit 


TKX144  Kit 
TRX220  Kit 
TRX412  Kit 

TRC-I    ... 

I     IS  t_  -  i  r        .        . 


Complete  6  mtr  i'M  transceiver  kit, 
20w  nut.  10  channel  scan  with  case 

{less  rnike  and  crystals)  -   ■ 259.95 

same  as  above ,  but  2  mtr  &  1 5  w  out  25 9.95 
same  as  above  except  for  220  MHz  259.95 
same  as  above  except  10  watt  and 

433MHz  .  .  . , 2S4.95 

transceiver  case  only 34.95 

transceiver  case  and  accessories  .    .       54.95 


SYNTHESIZERS 


SYN  tl  Kit. 


SYN  II  W/T  . 
SYN  220  Kit 


2  mti  synthesizer,  transmit  offsets 
programmable  from  100  KHz-lOMHz, 

1  Mars  offsets  with  optional 

adapters).  ......,., 159,95 

same  as  above -wired  ft.  tested.  .  fc    239.95 
same  as  SYN  II  Kit  except  2  20- 

2  25  MH/.   , ,,«..,.,    169.95 

239,95 


SYN  2  20  W/T  .    same  as  a  hi  ive—  wired  &.  tested 


OTHLR  PRODUCTS  BY  VHF  ENGINEERING 


I   Kit   ,  , 
I  02  Kit  ,  - 

t  IU  Kit    .   . 

COK2  Kit    . 
SC3  Kit 

Crystals    ,  , 

Ml)  Kit   . 


l"vVH>     .    .   . 

ovin    .  .  . 
HK  1     .  .  - 

TSl  W/T 
TS1  W/I  .  . 

TU  J  Kit    .  . 

rojw/r   . 
HL144  w/r 

H  1.220  W/T 
HL4J2  W/T 


va 


10  channel  receive  \ta\  deck 

w /diode  switching.   .  ...,.,  .     S  S.95 

10  channel  xmit  deck,  w/swttch 

and  trfm m«n 16.95 

UHK  version  of  CD  I  deck,  needed 

lor  43  2  nnJlti  channel  operation,  14.95 

carrier  operiited  relay .  ..  ,  .  ,  ,  t  23.95 

10  chatmt-1  ,h.i to-sc'an  adapter 

for  KX  with  priority   .......  21,95 

we  stock  most  amateur  grade  pairs 

from  J  46.0-147.0   (each)  .  .  ,  *  &,00 
159  bil.  field  programmable,  code-  ideu 
iitier  with  built-in  squelch  tail  and 

II»  timers 42,95 

wired  and  tested,  not  programmed  59,95 

wired  and  tested,  programmed    «  64,95 
2,000  ohm  dynamic  mike  with 

P.T.T.  and  coit  cord     .......  13,95 

tone  squelch  decoder,  ......  S9.95 

installed  in  repeater,  including. 

interface  accessaries    .......  94,95 

2  tune  decoder 39,95 

same  as  above    wired  &  tested  64,95 
4  pole  helical  resonator,  wired  &  tested, 

swept  tuned  to  144  .MHz  ban  .   .  34.95 

same  as  above  tuned  to  2  20  MH/  ban  34-95 

same  as  above  tuned  to  4  32  MH/  ban  34,95 


if  engineering      ^vs 

D/  VISION  OF  BR O  WNTA  N  ELECTR  ONICS 
Prices  and  specifications  subject  to  change  without  notice. 


Reaching  for  the  Top 

why  stop  with  the  General  ticket? 


Get  that  higher  class  ticket  now— and  avoid  trouble  later. 


Paul  Kalksteirt  N1PL 
Phillips  Academy 
AndoverMA  01 8 10 

Amateur  radio  is  in  a 
period  of  flux  these 
days,  Of  course,  the  solar 
flux  index  is  increasing,  a 
happy  sign  for  propaga- 
tion, but  so  is  what  we 
might  call  the  regulatory 
flux  index,  which  comes, 
not  from  "Old  Sol/'  but 
from  the  puzzling  FCC, 

Detailed  monthly  in  the 
pages  of  73,  we  find  many 
changes  in  the  rules  by 
which  our  hobby  is  run. 
Logging  requirements,  re- 
peater deregulation,  and 
callsign  assignments  are 
examples  of  significant 
changes  that  the  FCC  has 
recently  wrought,  WARC 
'79,  looming  directly 
ahead,  poses  additional 
threats  to  the  stability  of 
amateur  radio. 

Although  the  future  is 
clouded,  some  reasons  for 
obtaining  an  amateur  li- 
cense above  the  Novice 
class  now,  or  upgrading  to 


a  higher  class,  are  clear. 
One  reason  is  the  very  un- 
certainty of  the  present. 
Like  the  regulations,  the 
amateur  examinations  are 
changing.  Already  in  effect 
are  two  important  changes 
in  the  code  test. 

First,  the  sending  test  has 
been  eliminated  (except 
for  the  Novice);  that's  one 
less  thing  to  worry  about 
Second,  the  receiving  test 
is  not  what  it  used  to  be 
No  longer  is  the  subject 
matter  strange  stuff  about 
farm  statistics  in  Hawaii  or 
specifications  for  Coast 
Guard  installations.  Now 
what  you  are  asked  to  copy 
at  5,  13,  or  20  wpm  is  one 
side  of  a  typical  amateur 
QSO,  This  makes  for  famil- 
iarity and  a  degree  of  com- 
fort. 

However,  instead  of 
copying  clear,  machine- 
sent  code  through  head- 
phones, as  you  may  have 
done  before,  now  you  may 
have  to  copy  from  a 
cassette  recorder.  There 
might  not  be  any  head- 
phones,   and    both    room 


acoustics  and  outside 
noises  may  interfere.  Ad- 
just your  practice  accord- 
ingly. 

You  needn't  copy  one 
minute  correctly  any  more; 
in  fact,  you  can  just  take 
notes  if  you  want.  The  ex- 
aminer measures  your 
comprehension  by  ten  mul- 
tiple choice  questions;  you 
must  answer  eight  correct- 
ly The  questions  are  not 
tricky,  but  do  thoroughly 
test  whether  or  not  you  are 
able  to  copy  the  passage. 
Hams  who  have  taken  both 
the  old  and  new  kinds  of 
code  tests  loudly  praise  the 
new  one. 

The  FCC  has  indicated 
that  it  plans  to  change  the 
written  exam,  too.  Last 
year,  it  issued  a  new  set  of 
study  questions.  The  new 
test  may  be  easier,  and 
may  (like  the  new  Novice 
tests)  be  harder,  Take  the 
old  one  if  you  still  can. 

If  you  are  going  for  the 
Extra  class,  be  advised  that 
the  1  X  2  calls  are  running 
out.  The  new  2X1  calls 
will  go  fast,  so  get  in  there 


while  there   is   still   some- 
thing left! 

Comfort  and  Confidence 

The  two  parts  of  an 
amateur  exam,  theory  and 
code,  vary  in  kind.  You 
should  study  for  them  in 
different  ways,  but  your 
goal  should  be  the  same 
for  each  part  — comfort. 

Comfort  and  ease  come 
with  mastery  of  the  subject 
matter.  Comfort  in  turn 
produces  confidence,  and 
confidence  is  the  only 
weapon  you  have  against 
that  steely-eyed  examiner 
(while  others  have  praised 
the  humanity  of  certain  ex- 
aminers, I  found  very  little 
warmth  in  the  last  field  of- 
fice I  visited). 

Comfort  and  confidence 
come  only  with  good  hard 
work.  You  must  invest 
some  time  — for  most  of  us, 
quite  a  lot  of  time  — in 
learning  the  code  and 
theory  for  your  test. 

Of  course,  there  is 
another  way.  For  as  long  as 
the  FCC  has  been  giving  ex- 
ams, there  have  been  per> 
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pie  who  have  taken  them  in 
much  the  same  spirit  that 
animates  the  buyer  of  a  lot- 
tery ticket:  "Maybe  I'll  be 
lucky!"  The  person  who 
thinks  this  way  bolsters 
himself  by  studying  a  cram 
course  or  memorizing  the 
answers  in  the  old  (not 
the  new)  ARRL  License 
Manual*  He  copies  a  few 
W1AW  code  runs  and  then 
blithely  strolls  into  the  ex- 
amination room  to  take  his 
chances. 

Very  likely  we'll  see  him 
in  the  same  spot  next 
month,  and  the  following, 
but  after  awhile,  it  will 
work:  Through  practice, 
hell  finally  pass.  However, 
by  this  time  he  would  have 
been  better  off  doing  it  the 
right  way  from  the  start 
thus  gaining  some  useful 
knowledge  to  go  with  that 
new  ticket. 

Study  Hard 

So,  study  hard.  But  it 
shouldn't  be  purely  a  grind. 
After  all,  ham  radio  is  a 
hobby,  meant  for  enjoy- 
ment. Your  enjoyment 
should  increase  as  you 
learn  about  your  hobby, 
You  will  not  have  to  mum- 
ble when  someone  starts  a 
modest  technical  discus- 
sion on  75  meters,  The  pro- 
cess of  learning  how  a 
radio  works  should  interest 
you,  unless  ham  radio  for 
you  is  simply  the  propaga- 
tion of  your  ego  across 
long  distances. 

Perhaps  a  class  can  help 
you  learn  more  code  and 
theory.  More  and  more 
clubs  are  sponsoring 
classes,  not  only  for  pro- 
spective Novices,  but  also 
for  those  who  want  to 
upgrade.  "Ham  Help"  in  73 
or  the  ARRL  can  help  you 
find  a  class. 

If  you  are  going  for  your 
Extra,  or  there  is  no  class  in 
your  area  at  the  needed 
time,  you  may  have  to  go  it 
alone  — but  don't  despair. 
If  you  have  the  right 
materials,  you  can  learn  at 
least  as  efficiently  on  your 
own  as  you  can  in  a  class, 
which    may    move   at   the 


speed  of  the  slowest 
learners,  As  you  work  by 
yourself,  you  should  push 
yourself  hard,  but  don't  go 
so  fast  that  you  fail  to 
learn. 

If  you,  like  me,  have 
trouble  with  the  math, 
check  out  the  series  "FCC 
Math"  by  WB6CKN,  which 
began  in  the  November, 
1977,  73.  It  will  help. 

Learning  the  Theory 

There  are  two  excep- 
tionally useful  books  to 
help  you  learn  the  theory. 
One  is  the  new  ARRL 
License  Manual  (the  one 
with  the  smiling  faces  on 
the  cover),  This  has  been 
wholly  revised,  and  is  now 
clearly  written  and  sen- 
sibly organized.  It  follows 
the  study  questions  re- 
leased by  the  FCC.  tt  also 
contains  sample  tests  to 
check  your  knowledge. 
These  tests  are  as  difficult 
as  the  actual  FCC  exam, 
and  therefore  provide  a 
pretty  good  measurement. 

The  ARRL  Manual  is  not 
enough  by  itself,  however. 
To  get  beyond  the 
memorization  of  cloudy 
"facts"  to  a  real  under- 
standing of  radio  theory, 
you  need  a  book  that  goes 
more  deeply  into  things. 

The  best  of  these  books 
are  the  study  guides 
(Novice  class  through  Ex- 
tra) which  are  available 
from  73.  These  originally 
appeared  serially  in  this 
magazine,  and  have  helped 
many  amateurs  under- 
stand radio  as  they  pre- 
pared for  their  tests. 

If  you  are  studying  for 
the  General  class,  you  can 
use  the  General  Class  Study 
Guide.  It  is  simply  written 
and  does  a  fine  job  of  ex- 
plaining basic  electronic 
and  radio  principles  to  a 
layman. 

But  you  might  consider 
setting  your  sights  a  bit 
higher.  Even  if  you  think 
you're  just  General  "mate- 
rial," buy  the  Advanced 
Class  Study  Guide. 

I  admit  to  a  special  bias 
toward    this    book.    As    a 


Novice  who  in  real  life  was 
a  high  school  English 
teacher,  I  saw  myself  as  an 
anomaly  in  the  ham  ranks. 
I  had  no  training  in  elec- 
tronics and  was  poor  at 
math.  I  despaired  of  going 
higher.  On  the  other  hand, 
my  code  speed  was  in- 
creasing slowly,  and  I  cer- 
tainly wanted  that  higher- 
grade  license.  I  decided  to 
try  for  the  General. 

On  the  advice  of  a 
friend,  I  bought  the  Ad- 
vanced guide.  Surprisingly, 
I  found  it  easy  to  read, 
even  pleasant.  Moreover,  I 
found  that  with  some  ef- 
fort I  could  understand 
everything  in  it,  What  had 
seemed  arcane  and  unat- 
tainable was  now  within 
my  grasp.  When  I  thought  I 
had  it  down  pretty  well,  I 
went  into  the  FCC  office  in 
Philadelphia  and  passed 
both  the  General  and  the 
Advanced  on  the  first  try, 
Since  this  method  worked 
so  well,  I  later  did  the  same 
for  the  Extra. 

The  Extra  Class  Study 
Guide  is  a  superb  piece  of 
work.  It  tells  you  much 
more  than  you  need  to 
know  for  the  test,  but  does 
it  so  clearly  that  you  might 
as  well  learn  it  It  is  very  in- 
teresting: Haven't  you 
wondered  how  TV  really 
works,  for  instance? 

Understanding  the  mate- 
rial in  the  Extra  guide  was 
so  confidence-inspiring 
that  I  decided  to  warm  up 
for  the  Extra  exam  by  try- 
ing the  commercial  radio- 
telephone tests,  I  did  some 
cramming  on  commercial 
regulations  and  on  a  few 
old  concepts  like  electric 
motors  (which  are  not 
covered  in  the  Extra  guide), 
using  a  question-and- 
answer  manual.  I  passed 
the  Third  Class  'Phone  easi- 
ly, and  then  passed  the 
1  00 -question  Second 
'Phone  test,  but  failed  the 
First  'Phone  (my  third  test 
of  the  day)  by  one  ques- 
tion. 

t  don't  know  what  a 
mild-mannered  English 
teacher  will  do  with  a  com- 


mercial Second  'Phone 
ticket,  but  I  mention  it 
because  it  shows  the  level 
of  preparation  provided  by 
the  Extra  guide.  The  Sec- 
ond 'Phone  was  much  hard- 
er than  the  Extra  exam, 
which  I  passed  with  confi- 
dence the  next  day. 

Early  to  Bed 

Cultivate  regular  habits 
as  you  study.  Set  aside  a 
certain  time  to  work.  The 
best  time  to  do  this  is  early 
in  the  morning.  Ideally; 
you  should  study  as  soon 
as  you  are  properly  awake, 
a  time  that  varies  for  all  of 
us.  But  of  course  there  are 
other  demands  made  on 
your  time,  perhaps  by 
work,  children,  or  school 

Try  getting  up  an  hour 
earlier  than  usual.  Do  some 
exercises.  Maybe  you  will 
become  healthy  — a  side 
effect  not  to  be  scorned. 
Then,  study  for  45  minutes 
or  so, 

The  material  you  studied 
will  travel  around  with  you 
all  day.  Think  about  it.  Jot 
down  the  things  that  are 
not  clear,  Ask  yourself 
questions.  At  the  end  of  the 
day,  spend  half  an  hour 
reviewing  what  you  read 
that  morning. 

If  you  can't  possibly 
study  in  the  morning,  do  it 
when  you  can,  But  the 
brain  becomes  weary  as 
the  day  wears  on;  learning 
becomes  less  efficient.  At 
any  rate,  study  some  each 
day. 

Try  to  put  off  taking  the 
sample  tests  until  you 
think  you  have  really 
mastered  the  material.  If 
you  take  them  too  soon,  or 
too  often,  your  studying 
will  subconsciously  aim  at 
answering  specific  ques- 
tions on  the  sample  test, 
and  you  may  miss  things 
that  will  later  appear  on 
the  real  thing. 

Learning  the  Code 

Many  articles  have  ap- 
peared on  learning  the 
code,  and  I  won't  go  far  in- 
to this.  One  recent  article  I 
can  recommend  is  the  one 
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by  K6DZY  in  the  October, 
1977,  73.  The  point  made 
there  by  Boyd  is  that  Inter- 
national Morse  Code  is  a 
language,  and  it  is  learned 
much  as  any  foreign  lan- 
guage is  learned.  Learning 
a  new  language  demands 
exposure  (listening)  and 
practice  (sending). 

The  great  enemy  in 
learning  the  code,  or  im- 
proving your  speed,  is  an- 
ticipation: guessing  what 
will  be  sent  next  Anticipa- 
tion causes  errors.  As 
speed  increases,  anticipa- 
tion causes  general  confu- 
sion and  lack  of  confi- 
dence, both  of  which  are 
destructive  to  learning. 

The  way  to  beat  an- 
ticipation is  to  learn  to 
"copy  behind."  This  puts  a 
premium  on  listening  be- 
fore you  write  —  you  are 
always  looking  back  at 
what  was  sent,  not  ahead 
at  what  might  be  sent. 

In  his  article,  Boyd  men- 
tions an  acquaintance  who 
copied  20  to  30  words  be- 


hind! If  you  are  trying  for 
13  wpm,  or  even  20,  copy- 
ing from  one  to  three  let- 
ters behind  is  usually 
enough.  You  will  be  able  to 
recognize  words  and  com- 
mon prefixes  and  suffixes, 
and  by  concentrating  on 
copying  behind,  you  will 
prevent  anticipation  and 
also  be  able  to  correct 
minor  errors. 

Learn  to  copy  behind  by 
practicing  with  cipher 
groups,  or  randomly-sent 
letters,  numbers,  and  punc- 
tuation, Wayne  Green  has 
made  a  series  of  tapes 
which  give  practice  in  this 
sort  of  copying.  While 
some  of  the  groups,  par- 
ticularly in  the  20+  wpm 
tape,  show  evidences  of  ex- 
treme sadism,  they  are  the 
best  tool  there  is, 

This  sort  of  tape  has 
three  advantages  over 
other  methods  of  code 
practice.  First,  they  pre- 
vent anticipation  by  their 
random  nature,  and  with 
practice  you  will  get  total- 


ly out  of  the  anticipation 
habit.  Second,  because 
they  are  random,  you  will 
not  find  yourself  memoriz- 
ing words  in  sequence,  as 
you  would  do  if  you  prac- 
ticed with  plain  language 
tapes,  (If  you  find  you  have 
memorized  Wayne's  tape, 
it's  time  for  the  test.  You've 
mastered  the  tape,  and 
you'll  be  able  to  handle  the 
FCC  code  with  ease.)  Third, 
they  are  recorded  at 
speeds  faster  than  those  re- 
quired for  the  FCC  test. 

To  improve  at  the  code, 
you  have  to  push  yourself 
to  a  speed  which  is  beyond 
what  you  can  comfortably 
copy.  Don't  be  discour- 
aged if  you  copy  very  little 
of  the  practice  tape  at  first. 
Begin  by  listening,  and 
then  practice  copying  what 
you  can,  always  copying 
behind.  You'll  improve, 
and  eventually  you'll  copy 
it  all.  I  promise. 

Practice  the  code 
regularly  each  day.  It 
needn't    take    too    much 


time.  Half  an  hour  of  ran- 
dom .groups,  divided  into 
four  sessions  at  different 
times  of  the  day,  is  plenty. 
Unlike  theory,  code  can 
profitably  be  practiced  at 
night.  You'll  get  a  good 
check  of  your  speed  under 
pressure,  with  your  fatigue 
approximating  your  ner- 
vousness at  an  FCC  exam. 
And  maybe  those  "dits" 
and  "dahs "  will  chase 
themselves  around  your 
subconscious  all  night 

Slow  and  Sure 

Don't  try  to  rush  things. 
Give  yourself  all  the  time 
you  need  to  study  the 
theory  and  the  code.  It 
may  take  some  time,  but 
keep  calm  and  determined. 
Remember,  if  you  do  it 
right,  you  won't  miss.  If 
you  go  into  that  exam  with 
confidence,  you'll  walk  out 
with  a  well-deserved  "In- 
terim XX"  ticket,  and  the 
satisfaction  of  knowing 
that  you've  done  a  difficult 
thing  well.  Good  luck!  ■ 
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Cushcraft  AQK-144 Stack  Kit  for 4-1 1  el. 

"1?.  if\J 

2 

Cushcraft  DX-220-20 el.  Array 

42.95 

2 

Cushcraft  A220-11  VPK-Vert  Pol.  Kit 

26.95 

1 

Cushcraft  DXK-240-Stack.  Kit 

59.95 

1 

Cushcraft A449-VPK-Vert  Pof.  Kit 

26.95 

2 

Cushcraft  A449-1P11ei.  Beam 

32,95 

1 

Cushcraft  A449-SK  Stack.  Kit 

17.95 

1 

ABW-12S-Stack.  Kit— Big  Wheel 

17.95 

2 

Swan  TB-3H~3eL  Beam 

199.95 

2 

Swan  TB~2-2eL  Beam 

129,95 

2 

Swan  4010-V-1Q-4Q  Vertical 

79,95 

2 

Swan  75AK- Add.  Kit 

39.95 

3 

Swan  1Q40-V-1Q-4Q  Deluxe  Vert. 

122.95 

4 

Swan  75MK -Add.  Kit 

39,95 

5 

Swan  45  All  Band  Mobile 

119,95 

3 

Swan  742  Tri-Band Mobile 

109.95 

2 

Mosley  RK  V-345-Root  Mnt.  For  Vert. 

14,25 

1 

Mosley  TA-40KRConversion-TA-33 

119,50 

7 

Hy-Gain  183-RoofMtg,  Kit 

9.83 

COMPLETELY  FREE-STANDING, 
TELESCOPING  TOWERS. 


PAT 


PUT  IT  RIGHT  WHERE  YOU  WANT  IT. 
Wlih  one  hand,  raise  the  lower  Irom  2V  te- 
as high  as  55'.  Fund  exactly  ihe  righS 
reviving  level  frornCB.  Ham  or  TV.  When 
you  want  to  adjusi  your  an  I  en  na,  install  a 
new  one.  or  pull  maintenance,  crank  ll 
down  again.  No  more  climbing  up  in  the 
sky  to  repair  -or  replace  antennas.  With  the 
exception  of  our  breakover  models,  (his  is 
the  moat  convenient  tower  you  can  buy. 

BREAKOVER5-THE  ULTIMATE  IN  CON- 
VENIENCE—Our  breakovers  no!  only 
teies-co  pe .  I  he/  Me  down  for  you.  On  e  ma  h 
can  oank  it  down,  then  lay  it  down,  so 
your  l&ei  never  have  lo  leave  (he  ground, 
even  on  our  tallest  towers. 

TOTALLY  FREE-STANDING  No 
Quy  wires,  no  brackets  Our 
towers  are  designed  to  withstand 
50  mile  winds,  with  50  pounds 
rotor  and  anienna  with  a  vertical 
area  [>l  fi  square  feet 


40r  MODELS 
Model  40  fexftfnds  from  21    to  AD\ 

tinsahciuur  Mr>rii-I  40 

^extends  from  23'  io  40'  wirh  brftjkuver  •(  gruund 
IbvbH" 


PEND 


TOWER  CONSTRUCTION.  We  make  il  Out 
oi  the  finest  maiersals  available,  Our  steel 
is  thicket  and  heavier,  our  cables  are 
Ihicker  and  slronger— our  towers-  them- 
selves are  two  or  three  limes  heavier  than 
comparable  towers  on  ihe  market.  Weight 
runs  about  165  pounds  for  our  40'  towers. 
350  pounds  for  55'.  Several  de-SHUn  in  nova- 
tion a  a^e  used  to  make  Tel 2' Tow 'r  the 
strongest,  mOSl  reliable  lower. 

ONE -Ft  EC  E  PRICE.  When  you  buy  One.ot 
these  lowers,  you  get  ihe  whole  lower 
ready  lo  install-  No  ac-ses&ory  charges,  no 
eKtra  costs  for  guy  wire,  base  pi&les,  etc. 
And  even  our  complete  ona-alece  price  is 
considerably  lower  than  any  comparabte 
tower  ou  lh»  market. 

Concrete  sleeves  available  tar  Model  40s 
and  Model  55s.  By  using  sleeve?  you  can 
move  tower  to  another'  location  and  ill 
you  leave  is  the  sleeve  in  concrete. 


55  ■  MODELS 
Motfel  55  (*CT«ndS  Irom  2 1    1o  §51 
Br&akcver  MljcphI  5-5 
lEst&ndi  Hon  1  23    in  bh    mnUi  lir«ak&v« r  at  JTDMltd 


TELE-TOW'R  MFG.  CO.,  INC. 


P.O.  Dox  3412  •  Entd,  Okfahomo  73701 
405-233*4412 


**"T52 
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Clegg  is 

Amplifier  Headquarters! 


IF  YOU  WANT  A  BIG  BIG  SIGNAL, 


AT  A  LOW  LOW  price 


DENTRON  DTR-2000  L 


DRAKE  L-4B 


MIRAGE  BIOS 


ALPHA  76  SeRtES 


DENTRON  CLIFFERTCW  I 


DENTRON  MLA-2500  8 


...CHOOSE  FROM  OUR 
LARGE  SELECTION  OF 

AMPLIFIERS  BY- 
ALPHA,  DENTRON,  DRAKE, 
MIRAGE,  KLM  AND  OTHERS 

AND  ALSO  CHOOSE  FROM 

OUR  LARGE  SELECTION 

OF  TRANSCEIVERS  BY 

TEN-TEC,  YAESU,  DRAKE, 

ICOM  AND  OTHERS. 


KLM  VHF  160 


CALL  OR  WRITE  YOUR  FRIENDS  AT: 


And — let  us  fill  your  antenna  requirements: 

•  Towers,  Masts  &  Hardware 

•  Rotators  &  Cables 

•  Coax  &  Connectors 

•  HE  VHE  UHF  Beams  &  Mobile  Antennas 

•  Multi-Band  Dipoles 

•  Traps  &  Balms 


*"C3 
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Communications  Corp. 
191 1  Okie  Homestead  Lane 
Greenfield  Industrial  Park  East 
Lancaster,  PA    17601 

(717)299-7221 

49 


— — — 


73  Magazine  Staff 


Universal  Alarm  Circuit 


detects  heat  light,  moisture  .  .  *  you  name  it 


Build  your  favorite  sunbather  the  ultimate  in  beach  accessories* 


Water  shortages  are 
,  _  not  infrequent  oc- 
currences in  a  number  of 
large  cities  around  the 
world.  Tourists  get  caught 
off  guard  sometimes,  but 
residents  have  learned  to 
cope  by  immediately  fill- 
ing reserve  containers 
when  that  first  trickle  of 
water  reappears  after  an 
outage. 

The    unit    described    in 
this  article  was  designed  by 


a  staff  member  while 
overseas  to  help  the  XYL 
with  the  water  problem  by 
providing  an  early  warning 
when  the  water  was  back 
again.  But,  the  unit  might 
be  more  seriously  de- 
scribed as  a  universal 
alarm  circuit.  It  can  be 
used  for  a  multitude  of 
alarm  purposes  around  the 
shack  by  the  use  of  the 
proper  sensor  to  activate 
the   alarm.    A    number   of 


The  tester  assembles  very  compactly  in  a  2"  x  3"  x  1  Va" 
enclosure.  The  /C  and  transistor  are  under  the  binding 
posts  and  the  "speaker"  is  a  600-Ohm  telephone  receiver. 


such  uses  are  covered  here. 
To  turn  to  the  lighter  side 
of  things,  sunbathers  can 
also  use  the  unit  to  warn 
themselves  that  the  tide  is 
coming  in  and  that  they  are 
about  to  be  engulfed. 

The  basic  circuit  shown 
in  Fig.  1  is  relatively  simple, 
but  yet  it  has  a  number  of 
significant  advantages: 

1.  The  standby  current  is 
less  than  10  microamperes! 
This  amount  of  current  is 
so  insignificant  that  no  on- 
off  switch  is  necessary,  and 
the  battery  will  last  for 
about  its  shelf  life  while 
the  circuit  is  in  standby. 
About  60  mA  is  drawn  from 
the  battery  when  the  alarm 
operates, 

2.  The  input  circuit  is 
quite  sensitive,  but  yet  not 
touchy.  For  instance,  in  the 
water-alarm  setup,  the 
"probes"  need  only  be  two 
ordinary  pieces  of  hookup 
wire.  No  elaborate  inter- 
leaving pattern  of  conduc- 
tors is  required.  The  probes 
or  sensors  can  be  remotely 
located  from  the  alarm 
over  considerable  dis- 
tances—50  to  100  feet  in 
many  applications. 

3.  The  alarm  sounds  off 


when  it  "sees"  less  than  ap- 
proximately 120k  Ohms  at 
its  input  terminals.  The 
value  of  this  resistance  will 
vary  a  bit  from  alarm  to 
alarm  because  of  the 
tolerance  of  the  com- 
ponents used  for  circuit 
construction.  But,  for  any 
given  alarm  constructed,  it 
will  have  a  definite  value 
that  will  remain  constant 
over  wide  extremes  of 
temperature.  So  any  sensor 
can  be  used  with  the  alarm 
that  provides  any  re- 
sistance less  than  120k 
Ohms  when  the  alarm  is  to 
sound. 

The  heart  of  the  circuit 
of  Fig,  1  is  the  CD4001 
quad  NOR  gate,  The  last 
two  gates  act  as  a  multi- 
vibrator that  is  turned  on 
when  pin  8  goes  low.  The 
second  gate  is  an  inverter, 
and  the  first  gate  acts  as  an 
input  stage.  Normally,  pin 
3  is  low  and  pin  4  is  high. 
Activation  of  the  first  stage 
reverses  this  condition,  and 
the  multivibrator  operates. 
The  2N1375  stage  provides 
a  bit  of  high-distortion 
amplification  to  drive  a 
600-Ohm  telephone-type 
receiver  unit  to  a  very 
penetrating  output  level  A 
small  speaker  can  be  used 


50 


instead,  but  then  one  has 
to  experiment  with  some 
series  resistance  in  the 
2N1375  collector  lead  to 
limit  the  current  With  the 
usual  4-  to  8-Ohm  speaker, 
something  on  the  order  of 
47  to  220  Ohms  should  suf- 
fice. 

The  multivibrator  fre- 
quency is  a  function  of  the 
10k  and  22k  resistors  and 
the  .01  uF  capacitor,  A  fre- 
quency of  about  3,000 
Hz  appears  to  be  pro- 
duced, although  it  is  dif- 
ficult to  tell  because  of  the 
high  distortion  which 
makes  it  sound  so  penetrat- 
ing. At  any  rate,  one  can 
scale  these  RC  values  up  or 
down  so  different  output 
frequencies  are  produced 
to  allow  sensing  which 
alarm  went  pff  if  a  multiple 
alarm  setup  is  used.  In  ad- 
dition, one  could  place  an 
LED  or  relay  in  the  2N1 375 
collector  lead  to  activate  a 
visual  alarm. 

As  was  mentioned  be- 
fore, any  sensor  which  pro- 


vides less  than  about  120k 
resistance  can  be  used. 
Thermistors  and  photo- 
celts  would  be  typical  ex- 
amples for  temperature 
and  light  sensing.  A  series 
resistor  can  be  added  to 
the  sensor  circuit  so  the 
alarm  is  activated  at  the 
desired  point.  The  unit  wilt 
function  directly  as  a  diode 
and  transistor  junction 
tester  and,  also,  as  a  crude 
but  effective  ohmmeter  to 
check  relays,  switches,  etc. 
Voltage  and  current 
sensing  can  be  done  by 
simple  transistor  switch  cir- 
cuits, such  as  shown  in  Fig 
2.  When  the  transistor 
turns  on,  the  alarm  circuit 
will  be  activated.  So  one 
can  buifd  a  variety  of 
alarms  which  check  for  any 
over-limit  condition  (ex- 
cessive swr,  line  voltage, 
modulation,  etc.}  by  just 
sensing  any  dc  voltage 
available  in  a  transceiver 
or  swr  bridge  which  in- 
creases as  the  function 
desired  to  be  monitored  in- 
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PART    OF   C0400I 


—  9V 


JO 


22H 


ji 


2.2* 


lOK 


zmm 


SOOfl 
SPEAKER 


Fig,  ?.  One  IC  and  one  transistor  make  up  a  sensitive  and 
loud  alarm  circuit 
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Fig,  2.  Simple  transistor  switch  addition  allows  alarm  to 
monitor  a  wide  variety  of  circuits  for  over*  or  under-limit 

conditions. 


creases  in  amplitude.  By 
choosing  the  resistance 
values  carefully  in  Fig.  2, 
very  little  loading  will  be 
presented  to  the  circuit  be- 
ing monitored. 

How  about  checking  for 
under-limit  conditions, 
such  as  low  temperatures, 
low  battery  voltage,  etc.? 
All  of  the  foregoing  ap- 
plies. Just  bypass  the  sec- 


ond gate  in  the  CD4001. 
The  afarm  will  now  ac- 
tivate when  any  sensor 
presents  a  resistance  which 
goes  above  about  120k 
Ohms.  The  same  outstand- 
ing feature  of  the  alarm  cir- 
cuit applies  in  this  mode  in 
that  practically  no  current 
is  drawn  from  the  alarm 
battery  supply  until  it  is  ac- 
tually activated.  ■ 


J-5-Band 


Trap  Dipole 


(80  thru 
10  Meters) 


Pre-assembted 
Model  3/0-  T 1 


Power  rated  2kW  PEP,  appro x,  1 1 0ft  span 

Complete  with  •  wire  ■  traps  • 
end  insulators  ♦  50ffRG-8/U. 
PL-259  connector  •  heavy 
duty  cast  aluminum  and  stea- 
tite center  connector. 


At  your 
B&W  dealer 


4-Band(40ihruWM). 
55  ft  model  370-13 

also  available,  pre- 
assembled  only. 

Made  «t  Bristol  Pemsylvartsa  by 

Barker  &  Williamson  Inc. 

1 0  Canat  Street  □  Bristol,  PA  1 9007 


B'W 


TWO  METER 
CRYSTALS 

LIFETIME  GUARANTEE  I 

Make/Model 


Standard  t  icom  f  Heaihfen  / 
Ken  t  Cfegg  I  Regency  f 
Wilson  1  VHFEng  /  Drake  t 
Motorola  HT  220  and 
oihers! 

NOW  ONLY  18,00  A  PAIR  I 
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Radio  Electronics 


H2UP 
woe 


S3. 00  shipping 

*  MO  C.O.O.il 


209  B  Mystic  Ave 

Medford  MA  02155 

1(000)  225-4428 

(B17]395-B280 


Max  power  for  the  $ 

Extends  weak  signal  range 

Base  or  mobile  use 


What  a  combination!  Wesicom  s  new  2-meier. 
90  wall  linear  amplifier,  coupled  with  Westccm  s 
rugged i zed  12  amp.  DC  power  supply  Now,  base 
or  mobile,  you'll  have  power  lor  that  weak  signal 
work.  A  natural  lor  the  OSCAR  uplink  Trie 
amplifier,  model  number  2M  15X9QL,  is  an  add-on 
unit,  no  internal  connections  or  adjustments 
required  Operates  all  modes:  SSB;  FM,  AM, 
RTTY.  and,  CW,    microstnp    design  provides 
high  stability  and  optimum  performance  over 
wide  bandwidth  Trie  tough  DC  power  supply, 
model  number  RS-12A.  has  computer  grade 
components  looks  great  with  its  matched 
linear  am  pi  t  her  \  This    Power  Duo"  has  been 
specially  priced  lor  a  limited  time,  only  Order 
today,  and  get  botfi  units  lor   ill  cy  §219 

If  not  available  from  your  tocal  dealer 
contact:  ^wi7 


ENGINEERING  (714)  744  0778 

1320  Grand  Avenue  San  Marco  a  CA  92069 
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PHILIPS 


HICKOK 


DORIC 


IFLUK 


Non-Linear  Systems 


® 


IFLUK  el 

DIGITAL  MULTIMETERS 

S020A 

•  ?S  Bangs — ^FmKtarcptus  Hew  Conducrance  Function  tot  up  to 
10  0OQ  Mtr  Leakage  Measurements 

•  Exlaniiwii  Chorioad  and  Transient  PnitecTHxi 

*  Bugged  Construetiori — t  Yea*  Warranty 

*  Mi/  Lo  Power  Ohms  for  ta-circwf  Resistance  and  Diode  Testing 

*  tom-  AC  DC  I  nput  tmpedaoce  Doesn't  Load  Ore  uir 

*  200  Hour.  9V-Batf«ffyLif«— Low  Battery  Indicator 

•  Large  LCD  Readout — 2QQQ  Counts 

•  1  Year  Cat tbration  Cycle— Only  3,  Ad j  ustmentt 

•  One  Hand  Operation 

*  Comofatovntti  Battsfy  and  Test  Leads 


i 

I 


TlflV 


The  ion*  hja  m**i 

For  ftftflh  3H1MC* 


«asur-jMrHj  up  is  lOOOO  »L  a 


IfK  I 
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8010A  and  8012A 
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MULTIFUNCTION  COUNTERS 


1MHA.  1 91  DA,  1911A.  and  T91ZA 


LCR-740 

Transistorized  LCR  Bridge 


$269.95 

Regular  price  1120. 

•  Highly  accurate  3  unit  digital  readout 

•  Measures  inductance  { L),  Capacitance  (CJ. 
And  Resistance  (B),  within  *  0,5^  accuracy. 

•  Operates  on  one  9V  battery 


New  Sweep  /Function  Generator 


MODEL 


3020 


fftmoswH 


PM»(I 


iltMr  3«Hr 


^^P*"***** 


Regular  price  S325.         $  2  69i *5 


Ateiv  Portable  Digital  Capacitance  Meter 


Ret.  price  Si  30 

$109.« 
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a  ■  ** 
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ZjCpreciswn 


Solid-State  RF  Signal  Generator 


MODS., 


E200D 


•■  1  1uP*S#»<#i  ■> 


$249. 


Regular  price  S300, 
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3-112  Digit  DMM  with  .5%  Accuracy 
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$109.95 

Regular  price  SI  JO, 


Laboratory  Power  Supplies 


1601 


1650 


•    P—KMMI 


•  1* 


Reg,  price  S27  5. 

$229.95 


Reg.  price  5265. 

$224.« 
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New  Low  Distortion  Function  Generator 


MODEL 


3010  BuSSL  MS 


a  Cm 


a  wnn'i  ■  ■— *m 
e  fli«u» 


»*»*i"i  , 
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***■ 


Regular  prke$]75. 


$149." 
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TPIPLETT      VIZ 
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Exorcise  Those  Unwanted  Frequencies 


try  coaxial  stub  filters 


Put  your  problems  to  rest. 


There  are  times  when 
one  might  run  into  the 
problem  of  a  specific  spuri- 
ous frequency  being  radi- 
ated by  a  transmitter  and 
causing  interference  prob- 
lems, or  reception  prob- 
lems caused  by  a  specific 
undesired  signal.  The  usual 
approaches  to  these  prob- 
lems are  various  types  of 
LC  traps,  filters,  etc. 
However,  there  is  another 
approach  which  is  often 
very  useful  as  well  as 
economical.  No  involved 
construction  of  tuned  cir- 
cuits is  necessary,  and  one 
can  achieve  30  dB  or  more 
suppression  of  an  unde- 
sired frequency  in  either 
the  transmitting  or  receiv- 
ing mode. 

The  basic  idea  of  coaxial 
stub  filters  is  very  simple. 
As  shown  in  Fig.  1,  a  sec- 
tion of  transmission  line 
which  is  ViA-long  and 
which  is  shorted  at  one  end 
will  reflect  an  electrical 
short  to  the  other  mechani- 
cally-open end  of  the  trans* 
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mission  line.  This  will  only 
occur  at  the  frequency  for 
which  the  transmission  line 
is  Vj  A-long.  So,  if  we  have  a 
transmission  line  going  to  a 
transmitter  or  receiver  as  in 
Fig.  2(a),  and  wish  to  sup- 
press some  frequency,  we 
can  insert  a  ViA-long  rejec- 
tion stub  for  the  frequency 
to  be  attenuated,  At  that 
frequency,  the  coaxial 
transmission  line  to  the  re- 
ceiver or  transmitter  will 
electrically  act  as  if  it  were 
shorted.  Although  there 
are  some  cases  where  only 
a  rejection  stub  can  be 
used,  usually  it  has  to  be 
combined  with  a  correc- 
tion stub  as  shown  in  Fig. 
2[b).  This  is  because  the  re- 
jection stub  at  the  desired 
operating  frequency  will 
present  some  reactance 
across  the  main  transmis- 
sion  line-  The  correction 
stub  cancels  this  undesired 
reactance  so  that  at  the 
operating  frequency  the 
main  transmission  line  acts 
electrically  as  though  there 
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ELtCTHICAL  SHOHT   REFLECTED   TO  TERMINALS. 


Fig,  7,  Stub  fikefs>  are  based  on  characteristics  of  a  Vik 
transmission  line. 


were  no  stubs  at  all  on  it 

That  is  all  there  is  to  the 
theory  of  a  coaxial  stub 
filter.  The  rest  of  this  arti- 
cle is  mainly  concerned 
with  the  practical  aspects 
of  determining  the  lengths 
of  the  stubs  and  special  ap- 
plications. The  stub  filter 
idea  can  be  used  over  a 
very  wide  frequency  range. 
The  limitations  to  its  ap- 
plication are  mainly  me- 
chanical, in  that  at  very 
low  frequencies  the  rejec- 
tion stub  may  become  too 
long,  and  at  UHF  frequen 
cies  it  may  not  be  possible 
to  dimension  the  stubs  ac- 
curately enough.  As  was 
mentioned  before,  the  re- 
jection stub  has  to  be 
ViA-long  at  the  frequency 
attenuated.  The  Vik  length 
must  be  an  electrical 
length,    so    when    you're 
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dealing  with  coaxial  cable 
it  will  differ  from  the 
physical  length  because  of 
the  velocity  factor  of  the 
cable.  Fig.  3  presents  the 
actual  physical  length  that  a 
coaxial  stub  should  have  in 
order  to  be  electrically 
WA-long  at  a  given  fre- 
quency. The  graph  is  based 
on  a  velocity  factor  of  066, 
which  is  the  usual  one  for 
all  common  coaxial  cables 
(RG-8,  -58,  -59,  etc.).  The 
graph  only  covers  the  fre- 
quency range  from  10  to 
150  MHz,  but  one  can 
calculate  the  length  of 
coaxial  stub  needed  at  any 
other  frequency  from  the 
formula: 


Length  (inches)  = 


3897 
F(MHz) 


JQ 


CORRECTION 
STUB 


I 


b) 


REJECTION 
STUB 


in 


Fig.  2,  Placement  of  rejection  stub  (a)  and  rejection  stub 
with  correction  stub  (b),  The  ends  of  both  stubs  are 
shorted.  Although  for  clarity  the  shields  are  shown  con- 
nected together  by  jumpers,  they  should,  in  reality,  be 
directly  soldered  or  otherwise  connected  together. 
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Remember  that  the  fre- 
quency involved  in  this 
case  is  the  undesired  one 
which  one  wishes  to  at- 
tenuate, and  not  the  oper- 
ating frequency. 

tn  practice,  one  should 
cut  the  piece  of  coaxial 
cable  several  inches  longer 
than  called  for  to  allow  for 
pruning.  Install  the  rejec- 
tion stub  reasonably  close 
to  the  antenna  terminals  of 
the  transmitter  or  receiver 
being  used.  Various  types 
of  coaxial  connectors  are 
available  to  interconnect 
the  lines,  but  the  intercon- 
nections can  simply  be 
soldered  on  without  con- 
nectors for  indoor  usage, 
Using  a  pin  or  pick,  short- 
circuit  the  outer  shield  of 
the  rejection  stub  to  the  in- 
ner conductor  at  various 
points  starting  from  the 
outer  end  of  the  stub  until 
maximum  attenuation  of 
the  undesired  signal  is 
achieved.  When  the  best 
point  is  found,  cut  off  the 
excess  cable,  fold  the  outer 
shield  around  the  inner 
conductor,  and  solder 
them  together. 

The  length  of  the  correc- 
tion stub  will  vary  from 
zero  to  VaA.  Its  length  can 
be  determined  approx- 
imately from  the  graph  of 
Fig,  4,  In  this  case,  by 
knowing  the  ratio  of  the 
undesired  frequency  to  the 
operating  frequency,  one 
can  determine  the  electri- 
cal length  of  the  correction 
stub  at  the  operating  fre- 
quency. The  physical 
length  of  the  coaxial  cable 
used  can  be  determined 
from  the  formula  previous- 
ly given  for  a  ViA-length 
stub.  As  in  the  case  of  the 
rejection  stub,  the  correc- 
tion stub  should  initially  be 
made   longer  than   calcu- 
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lated  The  correction  stub 
is  then  experimentally 
shorted  until  the  least  at- 
tenuation is  produced  at 
the  operating  frequency.  If 
a  transmitter  is  being  used, 
the  correct  stub  length  is 
easily  determined  by  prun- 
ing the  stub  until  an  swr 
meter  indicates  a  flat  line. 
As  an  example  of  the 
foregoing,  say  we  were 
operating  on  21  MHz  but 
had  problems  with  an  in- 
terfering signal  on  26  MHz 
(in  the  transmitting  case, 
our  operation  on  21  MHz 
was  producing  some  spuri- 
ous radiation  on  26  MHz). 
The  length  of  the  26-MHz 
rejection  stub  would  be  ap- 
proximately 150  inches.  26 
MHz  is  about  1.25  F  on  the 
graph  of  Fig.  4,  so  the  ap- 
proximate length  of  the 
correction  stub  is  1/1 6A  at 
21  MHz,  or  about  23  inch- 
es. 

All  of  the  foregoing  may 
seem  like  a  bit  of  work,  but 
really  all  it  takes  is  pa- 
tience and  a  slight  amount 
of  math.  The  results  that 
can  be  achieved  by  the 
simple  application  of  stub 
filters  are  shown  in  Fig.  5. 
Those  are  not  bad  results 
for  just  the  cost  of  lengths 
of  coaxial  cable. 

There  are  several  special 
cases  that  one  should  be 
aware  of.  If  the  frequency 
which  is  to  be  attenuated 
is  1/8,  1/4,  or  1/2  of  the 
operating  frequency,  the 
idea  of  coaxial  stub  filters 
will  not  work.  This  is  be- 
cause the  rejection  stub 
will  turn  out  to  be  a  wave- 
length or  a  multiple  there- 
of at  the  operating  fre- 
quency. Therefore,  it  will 
present  an  electrical  short 
across  the  transmission 
line  also  at  the  operating 
frequency.    Note   that   the 
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Fig.  3.  Graph  to  determine  approximate  length  of  rejection 
stub. 


graph  of  Fig,  4  is  broken  at 
several  points,  e,g.,  .75  F 
and  2  F.  In  these  cases,  the 
indicated  length  of  the  re- 
jection stub  would  be  !4  X 
at  the  operating  frequency. 
But,  a  shorted  V4A  stub 
represents  an  open  circuit, 
so  there  is  no  need  for  the 
correction  stub  at  all  in 
these  cases.  The  2  F  case  is 
interesting,  of  course,  since 
it  would  represent  the  sec- 
ond harmonic  of  a  trans- 
mitter. By  using  only  a  re- 
jection Stub,  therefore,  one 
could  get  a  nice  bit  of  addi- 
tional second  harmonic  at- 
tenuation. In  fact,  it  will  at- 
tenuate all  even  harmon- 
ics. 

One  can  use  more  than 
one  stub  filter  or  different 
stub    filters    on    various 


bands  with  a  switching  ar- 
rangement. Many  combi- 
nations are  possible,  and  in 
some  cases  only  the  cor- 
rection stub  may  have  to 
be  switched  on  different 
bands.  As  a  bonus  feature 
of  the  stub  filter  idea,  note 
that  the  shorted  end  of  the 
rejection  stub  can  be 
grounded  if  desired.  Thus, 
one  can  provide  a  direct 
electrical  connection  to 
ground  for  lightning  pro- 
tection, static  drain,  etc., 
for  an  antenna  system  that 
does  not  have  to  be 
switched  in  or  out  when 
operating.  In  a  multiple 
antenna  system,  one  could 
have  a  grounded  stub  for 
each  antenna  so  that  each 
antenna  is  continuously 
protected.  ■ 
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PB 


12 


%   ABOVE ^8EL0*    FREQUENCY    FOR 
WHICH   REJECTION    STUB    IS    CUT 


RATiO    OF   INTERFERING  OR  UNDESIRED    FREQUENCY  TO 
OPERATING    FREQUENCY 


Fig.  4.  Graph  for  determining  length  of  correction  stub. 


Fig.   5.   Attenuation  characteristics  of  typical  rejection 
stub. 
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Andrew  Henry  K5XT 
Tyra  Wilson  WB5SXT 
S322  "A" Street 
Little  Rock  AR  7220S 


104  Mod  for  the  22S 


extra  channels  for  $.00455  each 


Have  you  heard  of  an  easier  way? 


By    now    you've    prob* 
ably  heard  of  at  least  a 

dozen  ways  to  increase  the 
channel  capacity  of  your 
Icom    IG22S.    When    we 


bought  ours,  we  wanted  ex- 
panded frequency  cover- 
age, but  we  also  wanted 
coverage  of  all  common 
repeater    frequencies,    no 


Channel 

Frequency* 

1. 

146.01 

146.04 

2. 

,07 

.10 

3. 

.13 

.16 

4. 

.19 

22 

5. 

.25 

.28 

6* 

•31 

.34 

7. 

.37 

.40 

8. 

146.97 

147.00 

9. 

147,03 

.06 

10. 

.09 

.12 

11. 

.15 

.18 

12- 

.21 

.24 

13. 

.27 

.30 

14. 

.33 

.36 

15. 

.39 

.42 

18. 

.45 

.48 

17. 

,51 

.3*T 

18, 

.57 

.60 

19. 

146.43 

1 46.45 

20. 

.49 

.52 

21. 

|VV 

,58 

22. 

,91 

,94 

Table  1.  *The  matrix  may  be  programmed  for  the  frequen- 
cies shown  in  the  first  column,  These  frequencies  will  be 
obtained  in  the  simplex  mode  with  the  power  switch  on 
low,  and  the  frequencies  in  the  second  column  will  be  ob- 
tained with  the  power  switch  on  high- 


added  switches  or  compli- 
cated gadgets,  a  system 
that  could  be  used  while 
driving,  and  a  minimal  in- 
vestment of  time,  money, 
and  energy. 

Now  that  everyone  else 
has  had  his  turn,  here  is  the 
lazy  man's  approach  to  the 
problem.  All  it  takes  to 
convert  your  IC-225  to  an 
"IG445"  is  a  soldering  iron, 
a  ten-cent  diode,  and  a 
spare  hour  or  two.  The  only 
drawback  to  this  scheme  is 
that  you  must  confine 
yourself  to  high-power 
operation  only.  Since  our 
QTH  has  all  the  propaga- 
tion characteristics  of  a 
black  hole,  this  was  an  easy 
trade-off  to  make. 

The    basic    principle   of 

our  modification  is  iden- 
tical to  that  described  by 
Don  Jenkins  WA6OAZ  in 
the  January,  1977,  issue  of 
73,  The  matrix  is  pro* 
grammed  for  frequencies 
separated  by  60  kHz,  and  a 
diode  is  switched  into  the 
matrix  to  increase  the  pro- 
grammed frequency  by  30 


kHz  when  so  desired.  The 
difference  is  that  the  need 

for  external  switching  is 
eliminated  by  using  one- 
half  of  the  power  switch. 
Operation  is  straightfor- 
ward: When  the  power 
switch  is  in  the  low  posi- 
tion, the  base  frequency  is 
the  programmed  frequen- 
cy, and  when  the  power 
switch  is  in  the  high  posi- 
tion, the  base  frequency  is 
the  programmed  frequen- 
cy plus  30  kHz. 

The  first  step  in  modify- 
ing the  circuitry  is  to  free 
the  half  of  the  power 
switch  that  controls  the 
output  level  and  to  wire 
the  circuit  board  for  high- 
power  operation,  One  side 
of  this  DPDT  switch  is  used 
to  supply  13.8  V  dc  to  the 
rig  in  both  the  high  and  low 
power  modes.  From  the 
other  side  of  the  switch, 
three  wires  lead  to  the 
main  circuit  board  below 
the  synthesizer  board. 
Because  of  the  tight  loca- 
tion of  the  power  switch,  it 
is  much  easier  to  remove 
the  synthesizer  board  and 
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access  these  wires  as  they 
connect  to  the  main  board 
than  it  would  be  to  un- 
solder them  from  the 
switch.  This  is  easily  done 
by  removing  the  matrix 
board  and  the  three  screws 
and  one  threaded  spacer 
that  hold  the  synthesizer 
board  and  an  underlying 
metal  tray.  With  the  syn- 
thesizer board  set  aside, 
find  the  brown  wire  leading 
from  the  center  position  of 
the  lateral  half  of  the  power 
switch  to  the  main  circuit 
board  at  a  point  marked 
W15  on  the  foil.  This 
point  is  in  the  right  rear  cor- 
ner as  the  rig  lies  inverted 
and  is  viewed  from  the 
front,  Next  find  the  purple 
wire  leading  from  the 
switch  contact  nearest  the 
synthesizer  board  and  the 
side  of  the  rig  to  the  main 
board  at  point  W-16,  Cut 
the  brown  wire  so  that  the 
segment  extending  from 
point  W-1 5  is  just  long 
enough  to  connect  to  the 


foil  at  point  W-1 6.  Un- 
solder the  purple  wire  from 
the  foil  and  solder  the 
brown  wire  from  point 
W-1 5  in  its  place.  Now  find 
the  pink  wire  leading  from 
the  switch  contact  nearest 
the  true  top  and  the  side  of 
the  rig  to  the  main  board 
at  point  W-1 7.  Cut  this  wire 
at  the  foil  and  tape  the  end, 
as  it  will  not  be  used.  Now 
you  should  have  a  connec- 
tion between  points  W-1 5 
and  W-16,  two  wires 
leading  from  the  power 
switch  that  are  shorted 
together  when  the  switch  is 
in  the  high  position,  and  a 
third  wire  from  the  switch 
that  is  not  used,  Replace 
the  metal  tray  and  the  syn- 
thesizer board,  but  leave 
the  matrix  board  free. 

The  next  step  is  to  add 
one  diode  to  the  matrix 
board  in  the  D1  file  and  to 
connect  it  so  that  9  V  dc  is 
applied  across  it  with  the 
power  switch  in  the  high 
position.    The    diode,    a 


1N4148,  1N914A,  or 
equivalent,  is  inserted 
cathode-first  from  the 
diode  side  of  the  matrix 
board  into  a  hole  in  the  D1 
file  in  the  rank  correspond- 
ing to  channel  1  or  2. 
Solder  the  purple  wire  to 
the  anode  of  the  diode. 
Connect  the  brown  wire  to 
the  matrix  board  at  the 
point  marked  9  V  dc.  You 
may  need  to  extend  these 
wires  a  few  inches  to  reach 
the  matrix  board.  The  cir- 
cuit modifications  are  now 
complete. 

The  matrix  can  be  repro- 
grammed  for  any  frequen- 
cies  as  long  as  diodes  are 
not  used  in  the  D1  file  (as 
this  would  cause  redun- 
dancy), and  all  22  channels 
must  be  programmed,  Mr. 
Jenkins  points  out  that  if 
the  extra  diode  is  switched 
into  the  circuit  and  the 
selector  passes  an  un- 
programmed  channel,  the 
rig  will  lock  onto  this  blank 
channel  until  the  power  is 


momentarily  switched  off. 
I  chose  to  program  my  rig 
in  the  same  fashion  as  Mr, 
Jenkins  demonstrated,  and 
those  channel  frequencies 
are  repeated  here  for  any 
unfortunates  having  no 
back  issue  of  73.  This  is 
only  a  guideline;  you  may 
wish  to  include  15  kHz 
split-channel  repeater  fre- 
quencies or  your  own 
clandestine  frequencies.  If 
you  run  short  of  diodes,  a 
trip  to  Radio  Shack  with  a 
dollar  in  hand  will  get  you 
ten  more. 

In  the  time  we  have  used 
the  IC-22S  with  this 
modification,  we  have  not 
heard  of  an  easier  way  to 
increase  the  channel 
capacity  of  this  versatile 
rig  without  drilling  holes, 
adding  switches,  or 
constructing  things  more 
complex  than  we  dare  to 
try,  We  can't  brag  of  ac- 
cess to  all  133  possible 
channels,  but  we  rarely 
need  them  all  anyway.   ■ 
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The  10-GHz  Cookbook 


monster  article 


Stick  to  your  Gunns 


John  Roas  K61QL 
95 J  Valley  High 
Thousand  Oaks  CA  9D60 


Photo  A,    The   breadboard  Cunn-diode  oscillator.    The 

waveguide  flange  is  relieved  to  clear  the  2-56  frequency 
adjustment  screw.  The  positive  supply  connection  is  to 
the  turret  terminal  of  the  diode  mount 


The  amateur  10  GHz 
band  offers  many  fasci- 
nating opportunities  for 
both  communications  and 
experimentation.  Antennas 
of  very  high  gain  are  of 
practical  size  so  that  many 
tens  of  miles  may  be 
spanned  with  good  reliabil- 
ity. The  band  is  a  natural 
for  linking  of  VHF  and  UHF 
repeaters,  control  of 
repeaters,  or  control  of 
remote  base  stations  Ac- 
tivity in  the  band  has  been 
limited  by  the  lack  of  a 
good  low-cost  rf  source,  A 
number  of  transmitters  and 
receivers  have  been  built 
using  surplus  klystron 
tubes,  but  since  surplus 
items  are  not  generally 
available  to  everyone, 
these  designs  are  difficult 
to  duplicate.  In  addition, 
the  development  of  repeat- 
er command  links  or  inter- 
ties  requires  that  the  equip- 
ment be  reliable  and  com- 
patible with  other  solid- 
state  gear.  Klystron-based 
designs  with  the  necessary 


high-voltage  dc  supplies 
are  certainly  not  desirable. 
Cunn-diode  oscillators  of- 
fer an  attractive  alter- 
native. Properly  applied, 
they  will  provide  up  to 
several  hundred  milliwatts 
of  stable  low-noise  rf 
power. 

Cunn-diode  technology 
has  been  with  us  for  about 
ten  years.  In  that  time,  the 
device  has  moved  from  a 
lab  curiosity  to  a  mainstay 
of  microwave  engineering. 
There  has  always  been 
both  commercial  and  mili- 
tary demand  for  an  inex- 
pensive solid-state  micro- 
wave rf  source.  In  response 
to  this  need,  the  tech- 
nology has  been  pushed 
rapidly  and  the  price  of  the 
diodes  has  fallen  to  the 
point  where  commercial 
applications  such  as  radar 
intrusion  alarms,  speed 
meters,  and  door  openers 
are  common.  The  price  of  a 
10  milliwatt  X-band  diode 
is  now  less  than  ten  dollars 
More    powerful    devices 
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cost  more  but  are  still  quite 
reasonable.  Actually,  some 
very  practical  systems  may 
be  built  with  a  10-milliwatt 
transmitter.  Using  a  3-foot 
dish  with  36  dB  of  gain  and 
a  10-milliwatt  source,  one 
obtains  an  effective  radi- 
ated power  of  40  Watts! 
That  is  more  than  ample 
for  most  applications. 

My  objective  in  writing 
this  article  is  to  create 
some  interest  in  X-band 
operation  and  to  show  how 
easy  it  is  to  get  started.  I 
will  describe  the  operation 
of  Gunn  diodes  and  pre- 
sent a  practical  oscillator 
design.  The  oscillator  tunes 
the  entire  10.0-10.5  GHz 
band  with  a  power  capa- 
bility of  more  than  20  milli- 
watts. The  oscillator  is  easi- 
ly reproduced  and  is  very 
reliable.  One  unit  has  been 
operating  for  almost  three 
years  and  several  others 
have  been  built.  They  all 
have  worked  perfectly,  so  I 
have  a  lot  of  confidence  in 
the  design. 

This  is  a  new  area  to 
many  amateurs,  so  I  will 
describe  some  tests  and 
trade-offs  that  may  be 
made  to  optimize  a  Gunn- 
diode  oscillator  for  par- 
ticular applications.  The 
effects  of  load  mismatch 
upon  the  power  output  and 
frequency  of  the  oscillator 
were  measured  and  data 
was  taken  for  two  diode 
types.  I  will  describe  both 
the  tests  and  the  results  ob- 
tained. Afc  or  phase  lock- 
ing requires  electronic  tun- 
ing of  the  oscillator.  The 
frequency  of  Gunn-diode 
oscillators  may  be  con- 
trolled to  a  limited  extent 
with  the  dc  supply  voltage. 
I  made  some  tests  to  deter- 
mine how  useful  this  can 
be  and  will  discuss  the  re- 
sults. Applications  for  this 
design  are  numerous  and 
my  objective  is  to  give  as 
much  practical  data  as 
possible  to  aid  you  in  put- 
ting the  circuit  to  work  in 
your  system. 

So  much  for  science! 
Making  a  Gunn  oscillator  is 
fun    only    if    you    can    do 


Fig,  1.  Negative-resistance 
oscillator.  L  and  C  are  the 
resonant  circuit  elements. 
R  represents  all  losses,  in- 
cluding output  power.  The 
negative  resistance  of  the 
Gunn  diode  is  represented 
by  -R. 

something  with  it.  Part  of 
the  article  describes  a  sim- 
ple transceiver  which  may 
be  made  by  adding  a  mixer 
to  the  basic  oscillator.  This 
is  an  ideal  device  for  get- 
ting started  on  the  band.  It 
has  two  immediate  uses:  as 
a  simple  transceiver  for 
communications,  and  as  a 
Doppler  radar.  A  Doppfer- 
radar  processor  is  includ- 
ed. The  processor  turns  the 
transceiver  into  an  effec- 
tive speed  meter,  door 
opener,  kid  watcher,  intru- 
sion alarm,  or  whatever. 

The  transceiver  may  be 
used  as  a  wideband  FM  link 
by  modulating  the  dc  bias 
supply  and  using  an  FM 
tuner  or  receiver  as  an  i-f 
strip.  The  basic  oscillators 
are  useful  as  transmitters 
or  as  receiver  local  oscil- 
lators in  either  wideband 
or  narrowband  FM  sys- 
tems. Hopefully,  someone 
will  use  the  design  as  a 
starting  point  for  an  opera- 
tional repeater  command 
link  or  other  X-band  system 
application. 

Gunn  Oscillator  Operation 

Gunn  oscillators  are 
negative-resistance  oscil- 
lators. Fig,  1  is  a  schematic 
of  a  negative-resistance 
oscillator  modeled  as  a 
conventional  LC  oscillator. 
If  the  L  and  C  were  truly 
lossless  and  no  power  were 
taken  from  such  a  circuit,  it 
would  continue  to  oscil- 
late once  started.  Real 
components  do  have  losses 
and  these  are  lumped  into 
the  loss  resistance,  R,  of 
Fig.  1«  Any  output  power 
taken  from  the  circuit  is 
also  a  loss,  and  that  is  also 
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Fig.  2.  Cunn-diode  voltage- 
vs.-current  plot  Above  the 
threshold  voltage,  the 
curve  reverses  and  the  cur- 
rent decreases  with  increas- 
ing voltage. 

included  in  R.  The  effect  of 
a  negative  resistor  is  to  pro- 
vide rather  than  consume 
power.  This  is  a  theoretical 
concept,  but  one  that  can 
be  realized  in  practice.  An 
LC  circuit  having  more  net 
negative  resistance  than 
positive  loss  resistance  will 
provide  sustained  oscilla- 
tions at  the  resonant  fre- 
quency of  the  tank.  I  n  prac- 
tical  circuits,  the  negative 
R  is  supplied  by  tunnel 
diodes,  Gunn  diodes,  Im- 
patt  diodes,  and  some  tran- 
sistor connections.  A  Q 
multiplier  is  an  example  of 
the  negative-resistance 
concept.  As  the  Q  is  in- 
creased, the  circuit  sud- 
denly breaks  into  sustained 
oscillations;  more  negative 
R  is  being  introduced  into 
the  circuit  than  there  is  loss 
and  the  circuit  takes  off. 

A  Gunn-diode  oscillator 
is  simply  a  microwave  cavi- 
ty resonator  to  provide  the 
LC  circuit  and  a  negative 
resistance  in  the  form  of  a 
Gunn  diode. 

Gunn  diodes  are  made 
of  gallium  arsenide.  The 
GaAs  material  can  have 
electrons  in  either  of  two 
conduction  bands.  The 
electrons  in  one  band  hap- 
pen to  have  much  higher 
mobility  than  in  the  other 
band.  Electron  mobility  is 
the  measure  to  the  rate  of 
travel  of  electrons  in  the 
material.  Greater  mobility 
means  higher  velocity.  In 
the  absence  of  an  applied 
electric  field  (voltage 
across  the  material),  elec- 
trons are  in  the  high  mobili- 
ty band.  As  the  voltage 
across   the   material    is   in- 
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Fig,  3,  Cunn-diode  oscilla- 
tor power  vs.  diode  voltage. 
The  peak  power  voltage 
will  be  different  at  different 
frequencies. 

creased,  more  move  to  the 
low-mobility  band.  The 
electron  mobility  in  the 
material  as  a  whole  then 
becomes  the  average  of 
the  high  and  low  mobili- 
ties. This  means  that  the 
average  velocity  of  an 
electron  drops.  Increasing 
voltage  drops  the  velocity 
further. 

Electric  current  is  the 
measure  of  the  number  of 
electrons  passing  a  point 
per  second,  in  positive 
resistances,  the  current  in- 
creases with  increasing 
voltage.  In  other  words,  the 
average  electron  velocity 
increases  with  voltage.  In 
GaAs,  the  velocity  drops 
with  increasing  voltage. 
This  means  that  the  current 
also  drops  as  the  voltage  is 
increased  and  we  have  a 
negative  resistance, 

The  electric  field  intensi- 
ty where  the  current  begins 
to  decrease  is  called  the 
threshold  field.  Fig.  2 
shows  the  current-vs.-volt- 
age  curve  for  a  Gunn 
diode.  The  current  initially 
rises  as  the  voltage  is  in- 
creased, At  the  threshold 
voltage,  the  curve  reverses 
and  the  current  starts  to 
fall,  This  occurs  at  a  field 
intensity  of  3200  volts  per 
centimeter  in  GaAs. 

This  seems  like  a  lot  of 
voltage,  but  the  active 
region  of  the  diode  is  made 
quite  thin  and  the  thresh- 
old field  occurs  at  applied 
voltages  of  only  a  few  volts 
in  actual  diodes.  The  nega- 
tive-resistance region  oc- 
curs just  above  the  thresh- 
old voltage,  and  some- 
where above  that  point 
oscillations  wil    start. 
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Fig,  4,  The  Cunn-diode  oscillator  assembly.  Note  that  the 
flanged  end  of  the  diode  (the  cathode)  is  grounded  by  the 
diode-mounting  screw. 


There  is  one  catch  I  he 
thickness  of  the  diode 
must  be  made  to  match  the 
travel  time  of  the  electrons 
at  the  desired  frequency  of 
oscillation.  This  is  to  en- 
sure that  the  proper  phase 
relations  occur  between 
the  electric  field  and  elec- 
tric current.  The  diode 
thickness  must  be  one 
"transit  time  length/'  so 
that  the  electron  travels 
the  length  of  the  diode  in 
one  rf  cycle.  In  other 
words,  the  diode  thickness 
must  be  chosen  with  the 
operating  frequency  in 
mind,  and  not  any  diode 
will  work  at  any  frequency. 
This  is  not  as  bad  as  it 
seems.  While  diodes  are 
characterized  at  a  par- 
ticular frequency,  they  will 
work  over  ranges  of  up  to 
two  to  one. 

As  explained  above,  the 
applied  voltage  varies  the 
electron  velocity.  Thus  a 
diode  of  a  given  thickness 
may  be  voltage-tuned  to 
optimize  operation  at  a 
particular  frequency.  In  ef- 
fect,   the    transit    time    is 
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Fig.  5.  Cunn-diode  package. 


changed  by  adjusting  the 
electron  velocity  rather 
than  the  diode  thickness,  It 
is  this  mechanism  which 
makes  the  Cunn  oscillator 
tunable  with  supply  volt- 
age. 

Fig-  3  shows  the  effect  of 
supply  voltage  upon  the 
power  output  of  the  oscil- 
lator; At  some  voltage 
above  the  threshold,  the 
electron  velocity  is  appro- 
priate to  supply  negative 
resistance  to  the  tank  cir- 
cuit. Oscillations  start.  As 
the  supply  is  increased,  the 
optimum  transit  time  ve- 
locity is  obtained  and  a 
point  of  maximum  power 
output  occurs  for  that  fre- 
quency. If  the  tank  is  tuned 
to  another  frequency,  a 
slightly  different  supply 
voltage  will  yield  max- 
imum power  output 
Above  the  maximum  pow- 
er voltage,  the  power  drops 
off  and  oscillations  finally 
cease.  A  typical  low-power 
X-band  diode  will  have  a 
threshold  voltage  of  3  or  4 
volts  and  will  operate  from 
6  to  10  volts. 

Changing  the  transit 
time  by  adjusting  the  sup- 
ply in  effect  "pushes"  the 
resonant  frequency  of  the 
tank  circuit.  The  diode 
wants  to  make  negative  R 
at  a  different  frequency 
than  the  tank,  but  the  high 
Q  cavity  resonator  domi- 
nates and  only  a  slight  fre- 
quency shift  is  obtained. 
This  is  enough  to  be  prac- 
tical   for   some    afc    pur- 


poses. Frequency  changes 
of  more  than  20  MHz  can 
be  obtained  with  a  2-volt 
supply  change.  Some 
amplitude  change  also  oc- 
curs, but  most  FM  com- 
munications systems  or 
mixer  LOs  can  handle 
amplitude  variations  of  up 
to  3  dB  with  no  problem. 

Cunn  diodes  have  a 
problem  with  low-tempera- 
ture starting.  Both  the 
power  peak  voltage  and 
starting  voltage  increase  as 
the  diode  temperature  is 
lowered.  Be  sure  to  op- 
erate an  oscillator  well 
above  the  room-temper- 
ature starting  voltage  if 
low-temperature  operation 
is  intended. 

Building  a  successful 
Cunn  oscillator  reduces  to 
the  essential  problems  of 
selection  of  an  appropriate 
diode  and  installing  it  in  a 
suitable  resonator.  Either 
coaxial-  or  waveguide- 
cavity  resonators  may  be 
used.  Low-stability  designs 
having  several  GHz  of  tun- 
ing range  are  generally 
done  in  coax  cavities.  High- 
stability  designs  tend  to 
use  waveguide  because  of 
the  higher  cavity  Q  which 
may  be  obtained.  One  ma- 
jor factor  in  getting  an 
oscillator  to  work  is  the  sup- 
pression of  spurious  reso- 
nances in  the  cavity.  The 
Cunn  device  has  negative 
resistance  over  a  wide  band- 
width  and  will  oscillate 
easily  at  resonances  other 
than  the  desired  one  if  care 
it  not  taken.  Resonances  in 
the  bias  chokes  or  feed- 
through  capacitor,  higher- 
order  waveguide  modes, 
and  coaxial  modes  involv- 
ing the  diode  mount  are  all 
possible  culprits.  An  effec- 
tive cure  for  some  of  these 
problems  is  the  inclusion 
of  a  lossy  material  in  the 
cavity  at  a  point  where 
energy  is  dissipated  only 
by  the  undesired  reso- 
nance. This  solution  was 
applied  to  my  oscillator  in 
the  form  of  a  piece  of  pen- 
cil lead  positioned  to  ab- 
sorb energy  from  a  coaxial 
resonance    in    the    diode 


mount  at  13  GHz.  Without 
the  loss  material,  the 
oscillator  went  weakly  at 
13  GHz  and  no  output  was 
obtained  in  the  amateur 
band.  With  the  parasitic 
suppressor  present,  it 
always  works  at  the  correct 
frequency  and  starts  easily. 

Oscillator  Construction 

The  Gunn  oscillator  is 
constructed  from  standard 
1.0"  by  0.5"  X-band  wave- 
guide. The  EIA  and  IAN 
designations  for  this  guide 
are  WR-90  and  RG-52/U  re- 
spectively. The  oscillator 
cavity  is  a  one-half-wave- 
length resonator  with  a  cir- 
cular output-coupling  iris. 
Fig.  4  is  a  side  view  of  the 
internal  oscillator  assem- 
bly. The  diode  is  mounted 
across  the  narrow  dimen- 
sion of  the  guide  and  is 
parallel  with  the  electric 
field  in  the  cavity  The 
diode  and  its  mount  effec 
tively  short  the  guide  in  the 
plane  of  the  diode-mount 
centerline.  Thus  the  reso- 
nant length  of  the  cavity 
extends  from  the  center  of 
the  diode  mount  to  the 
plane  of  the  coupling  iris. 
The  presence  of  the  iris 
lowers  the  resonant  fre- 
quency of  the  cavity  slight- 
ly. To  ensure  that  the  band 
may  be  tuned,  the  cavity  is 
made  about  10  percent 
short.  The  cavity  is  then 
tuned  to  the  desired  fre- 
quency with  the  2-56  tun- 
ing screw.  This  is  located  at 
a  point  one-quarter  wave 
from  the  iris.  The  electric 
field  intensity  is  greatest  at 
that  point  and  the  screw 
has  the  most  effect.  The 
cavity  tunes  the  10.0-  to 
10.5-GHz  band  and  several 
hundred  MHz  above  and 
below  with  the  dimensions 
given. 

Gunn  diodes  come  in  a 
variety  of  package  styles. 
Most  use  an  internal  "flip- 
chip"  construction  to 
make  the  heat  sink  the 
cathode.  This  permits  use 
of  positive-bias  supplies 
with  respect  to  the  heat 
sink.  This  does,  however, 
increase  the  package  cost 
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Low-power  diodes  can  be 
made  in  "non-flip"  pack- 
ages provided  a  means  is 
provided  to  remove  heat 
from  the  anode  To  do  this, 
an  effective  but  dc-isolat- 
ed   heat  sink   is   required. 
This  oscillator  is  designed 
to    use    "non-flip"    diodes 
white  having  the  desirable 
feature    of    a    positive 
power-supply    input    with 
respect    to    waveguide 
ground.    For    ''non-flip" 
diodes  such  as  the  Alpha 
type  DCB-6844C  or  Micro- 
wave   Associates    type 
49508   used    in   this   oscil- 
lator, the  anode  is  the  heat- 
sink  end  of  the  package  as 
indicated    in    Fig,    5,    The 
cathode  is  the  end  with  the 
sealing  flange.  Fig.  4  shows 
the  cathode  (flanged)  end  of 
the  package  inserted  in  the 
grounded    diode-mounting 
screw,  If  other  diodes  are 
tried  in  the  oscillator,  be 
sure   to  determine   which 
end  of  the  package  is  the 
anode.    Remember    that 
unless    a    diode    is    desig- 
nated a  "non-flip"  type,  the 
cathode  will  most  likely  be 
the   heat-sink   end   of   the 
package. 

Fig.  6(a)  is  a  detailed 
drawing  of  the  waveguide 
cavity.  The  diode  mount  is 
installed  in  holes  B  and  C. 
Be  sure  to  hold  the  dimen- 
sion from  these  holes  to 
the  face  of  the  flange  to  en- 
sure that  the  cavity  will 
resonate  in  the  band.  There 
are  several  varieties  of 
waveguide  flange.  The  in- 
tent of  the  cavity  drawing 
is  to  use  a  flange  such  as  a 
UC-39/U.  The  waveguide 
will  pass  through  the 
flange  and  should  be  flush 
with  the  face,  This  will 
maintain  the  proper  dimen- 
sion from  diode  mount  to 
the  output  iris. 

The  shorting  block,  Fig. 
6(b),  is  made  from  a  piece 
of  aluminum.  The  photo  of 
the  breadboard  version  of 
the  oscillator  shows  a 
slightly  longer  shorting 
plug.  This  was  to  provide  a 
handle  for  ease  of  adjust* 
ment  during  the  initial 
design.  Make  your  short  as 


Phofo  B.  Interior  view  of  the  oscillator  cavity.  The  Gunn  diode  is  mounted  between  the 
heat-sink  post  and  the  10-32  diode-mounting  screw.  The  end  of  the  resistive  probe  is  to 
the  right  of  the  mounting  post.  The  2  56  frequency  adjustment  screw  protrudes  into  the 
cavity  from  above  and  in  front  of  the  diode-mounting  post.  The  hole  in  the  shorting  block 
to  the  left  of  the  diode  mount  is  for  a  trial  loss  probe  location. 


indicated  in  Fig.  6(b),  as  it  is 
correct.  Hole  "E"  in  the 
shorting  block  is  for  inser- 
tion of  a  resistive  probe  of 
common  mechanical-pen- 
cil lead,  as  shown  in  Fig.  4, 
This  is  the  lossy  material 
which  suppresses  the 
undesired  spurious  oscilla- 
tion at  13  GHz,  An  alter- 
native approach  to  the 
shorting  block  is  to  use  a 
simple  plate  soldered  in 
the  plane  of  the  inner  sur- 
face of  the  block.  This  may 
be  somewhat  easier  to 
build,  but  the  probe  instal- 
lation is  more  difficult. 
This  option  applies  to  the 
oscillator  only.  The  trans- 
ceiver version  described 
below  requires  that  the 
short  be  removable  and  the 
block  shown  should  be 
used. 

The  diode  mount  is 
shown  assembled  in  Fig.  4 
and  the  detail  parts  are 
sketched  in  Fig.  7,  The 
mount  has  to  do  several 
things  at  once  — match  the 
low  diode  impedance  to 
the  cavity,  dissipate  heat 
from  the  diode,  and  apply 
dc  bias  to  the  diode  while 


keeping  the  rf  inside  the 
cavity.  The  heat-sink  post, 
Fig.  7(b),  is  made  from 
0  312-inch  aluminum  rod. 
It  is  first  drilled  through 
with  a  number  52  drill  to 
clear  the  anode  end  of  the 
diode.  This  gives  a  mini- 
mum clearance  hole  diam- 
eter for  improved  heat 
sinking.  It  is  then  drilled  at 
one  end  only  to  a  depth  of 
0.100  inch  and  tapped  for  a 
2-56  thread. 

The  diode  heat-sink  post 
is  mounted  in  the  cavity 
with  a  2-56  threaded  turret 
terminal  which  will  be  the 
positive  supply  connec- 
tion. Insulation  is  by  means 
of  a  nylon  washer  on  the 
exterior  of  the  guide, 
Teflon™  sleeving  on  the 
threaded  portion  of  the  ter- 
minal, and  a  mica  sheet  in- 
sulator between  the  diode 
post  and  the  interior  wall 
of  the  waveguide.  The 
mica  forms  the  insulator  of 
a  parallel  plate  capacitor 
consisting  of  the  diode 
post  and  the  interior  wall 
of  the  waveguide.  I  used 
.003-inch  mica  cut  from  a 
TO-3   transistor   insulator. 


The  capacitance  is  more 
than  20  pF  and  it  is  essen- 
tially a  short  circuit  at  10 
GHz.  No  rf  leakage  occurs. 
A  small  amount  of  heat- 
sink  compound  should  be 
applied  to  each  surface  of 
the  mica  insulator.  Clean 
off  the  excess  after 
assembly  as  it  could  cause 
power  loss  or  frequency 
drift  if  left  in  the  cavity. 

The  10-32  diode-mount- 
ing screw  is  made  from 
either  brass  or  aluminum. 
Brass  is  permissible  from  a 
thermal  standpoint  be- 
cause most  of  the  heat 
flow  is  from  the  anode  end 
of  the  diode. 

The  waveguide  output 
flange  is  soldered  to  the 
output  end  of  the  cavity 
waveguide.  Take  care  that 
the  surface  of  the  flange  is 
flush  with  the  end  of  the 
waveguide  Spacing  it  back 
will  increase  the  length  of 
the  cavity.  One  caution: 
Choke-style  flanges  should 
not  be  used  on  the  oscilla- 
tor. They  will  not  properly 
clamp  the  output  iris  plate 
and  this  may  change  the  ef- 
fective   cavity    size.    Flat 
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Hole 
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Function 

A 

Tap  2-56  far  side 

Cavity  tuning  screen 

B 

Tap  10-23  near  side 

Diode-mount  ground  screw 

C 

Drill  #35 

Diode-mount  dc  input 
terminal 

D 

Drill  #32 

4-40  short  mounting  screw 

E 

Drill  #60 

Resistive  probe 

Fig.  6.  Oscillator  cavity  details,  (a)  Waveguide  cavity. 
Make  from  standard  .500  x  7.00  X-band  guide,  El  A  WR-90 
or  JAN  RG-52/U*  (b)  Shorting  block. 


flanges  should  be  used. 

The  intent  of  the  remov- 
able output-coupling  iris 
plate  is  to  permit  easy  ad- 
justment of  the  output 
coupling.  Some  applica- 
tions, such  as  receiver 
local  oscillators,  require 
only  a  few  milliwatts  of 
power.  The  power  may  be 
reduced  and  stability 
greatly  increased  by  using 
a  smaller  iris. 

The  iris  plates  may  be 
made  from  ten-  to  forty- 
thousandths  copper  or 
brass  sheet.  ]  used  10- 
thousandths  copper  sheet, 
The  iris  hole  is  the 
waveguide  centerline.  The 
output  hole  diameter  may 
be  either  .290  or  .320  inch- 
es as  discussed  in  the  sec- 
tion on  testing.  Smaller 
diameters  can  be  used  to 
reduce  power  output.  If 
the  iris  is  much  larger  than 
320,  the  cavity  Q  becomes 
very  low  and  the  oscillator 
does  not  work  below  103 
GHz. 


Assembly  of  the  oscil- 
lator should  be  done  in  the 
following  order.  First, 
solder  the  output  flange  to 
the  cavity  and  remove  all 
flux.  Next,  install  the 
diode-mounting  post  as 
described  above.  Do  not  in- 
stall  the  diode  itself.  Install 
a  resistive  probe  of  .040- 
inch  soft  pencil  lead  in  the 
hole  in  the  shorting  block. 
It  should  extend  into  the 
cavity  0.150  inches.  It  may 
be  held  in  place  by  means 
of  tape  on  the  outside  sur- 
face of  the  block  until  the 
oscillator  is  tested.  After 
testing,  secure  the  probe 
with  a  drop  of  giue.  The 
shorting  block  is  next  in- 
serted into  the  cavity  and 
fastened  with  4-40  hard' 
ware.  This  hardware  should 
be  tightened  to  the  final 
torque  prior  to  installing 
the  diode.  If  it  is  tightened 
after  the  diode  is  installed, 
the  resulting  deformation 
of  the  cavity  may  break  the 
diode.    Now    install    the 


diode.  Put  a  tiny  amount  of 
heat-sink  goo  on  the  diode 
anode  and  cathode  pins. 
Remember  the  heat-sink 
end  goes  to  the  capacitive 
mounting  post  The  flanged 
end  is  the  cathode  and  goes 
to  ground.  Tighten  the 
10-32  screw  so  it  is  just 
snug.  If  a  lock  nut  is  used, 
hold  the  10-32  screw  from 
rotating  while  the  lock  nut 
is  torqued.  This  will  pre- 
vent crushing  the  diode 
package.  The  final  steps 
are  to  install  the  tuning 
screw  and  the  output  iris. 
The  iris  is  clamped  be- 
tween the  output  flange 
and  the  flange  on  the 
mating  waveguide.  Start 
out  with  the  .290-inch- 
diameter  iris.  The  oscil- 
lator is  now  ready  for  test. 

Operation  and  Test 

Upon  completion  of  the 
oscillator,  it  may  be  put  to 
use  in  your  particular  ap- 
plication. My  objective  in 
writing  this  article  was  to 
give  an  easily-reproduced 
design  which  could  be 
used  for  a  variety  of  appli- 
cations from  receiver  LOs 
to  simple  transmitters,  The 
test  equipment  to  com- 
pletely characterize  a 
microwave  oscillator  is  not 
all  that  complex,  but  it  cer- 
tainly isn't  found  at  your 
corner  electronics  outlet 
Some  amateurs  have  ac- 
cess to  commercial  or 
surplus  test  gear  which  is 
of  great  aid  in  getting 
started  on  X-band.  Others 
have  only  a  scope  and 
VOM  and  will  build  this 
oscillator  or  the  trans- 
ceiver version  described 
later  on  as  a  first  project  in 
X-band. 


In  order  to  ensure  that 
the  design  was  sound  and 
to  obtain  enough  informa- 
tion to  help  others  apply 
the  circuit  to  their  projects, 
I  took  a  lot  of  data  to 
characterize  the  circuit. 
With  this  information,  the 
oscillator  may  be  used  with 
some  advance  knowledge 
of  how  it  will  behave.  The 
description  of  the  tests  per- 
formed is  provided  in  case 
others  who  can  get  ahold 
of  the  gear  wish  to  repeat 
the  tests  or  test  their  own 
oscillator  designs,  and 
to  indicate  to  those  who 
will  just  build  the  circuit 
how  the  data  is  obtained. 
Before  getting  into  the  rf 
testing,  here  are  a  few  cau- 
tions with  regard  to  dc 
power  supplies  for  Gunn 
oscillators. 

Dc  power  must  be  ap- 
plied to  Gunn  diodes  with 
some  care,  The  negative- 
resistance  effect  extends 
down  to  dc,  as  illustrated 
in  Fig.  2.  This  can  cause  dc 
supply  regulators  to  misbe- 
have. Generally,  a  series- 
pass  regulator  gets  very 
confused  when  decreasing 
the  voltage  increases  the 
current  being  drawn,  The 
regulator  may  oscillate 
and  overshoot.  The  Gunn 
device  may  well  disappear 
in  the  ensuing  excitement. 
Fig.  8  shows  a  safe  method 
of  powering  the  oscillator. 
A  current-limited  supply  is 
used.  In  shunt  with  the  sup- 
ply is  a  husky  zener  diode 
which  limits  the  maximum 
voltage  which  can  be  ap- 
plied to  the  oscillator  to  a 
value  of  a  volt  or  so  above 
the  operating  voltage.  This 
will  prevent  burnout  on 
turn-on  transients  or  if  the 


Minimum  and  Maximum  Power  Into  2  to  1  vswr  vs.  frequency 
Diode  # 

1 
2 
3 
4 
5 

Table  1.  Oscillator  performance  vs.  load  vswr  and  frequency.  This  table  indicates  the  oscillator  power  output  for  five 
different  diodes  at  frequencies  from  I0.0to10.5  GHz.  The  load  vswr  was  varied  through  all  phases  of  alto  1  mismatch. 
Diodes  7  through  3  are  Alpha  type  DGB  6844C  operated  at  8  volts.  Diodes  4  and  5  are  Microwave  Associates  type  MA 
49508  operated  at  7  volts. 


Current 
mA 

140 

10.0  GHz 

10,1  GHz 

10.2  GHz 

10,3  GHz 

10,4  GHz 

10.5  GHz 

15-29  mW 

1 7-28  m  W 

18-32  mW 

15-35  rnW 

20-34  rnW 

22-34  mW 

150 

18-34  mW 

20-34  mW 

20-34  mW 

19-30  mW 

18-34  mW 

18-48  mW 

150 

17-25  mW 

17-28  mW 

20-35  mW 

18-38  mW 

21-37  mW 

20-35  mW 

100 

9-22  mW 

9-19  mW 

10-25  mW 

10-22  mW 

10-22  mW 

10-22  rnW 

125 

9-20  mW 

7*21  mW 

9-18  mW 

12  24  mW 

14-25  mW 

25-12  mW 
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supply  oscillates.  A  series 
RC  circuit  consisting  of  a  .1 
fiF  capacitor  in  series  with 
a  33-Ohm  resistor  keeps 
the  supply  impedance 
down  in  the  low  megacycle 
region  and  prevents  low- 
frequency  breakup  of  the 
oscillator  output.  With  the 
diodes  specified,  the  heat- 
sink  end  of  the  package  is 
the  anode  and  the  diode  is 
installed  with  this  end  in- 
serted in  the  capacitive 
mounting  post  The  flanged 
end  of  the  diode  is  the 
cathode  and  is  grounded  to 
the  waveguide  with  the 
10-32  mounting  screw 

A  word  about  current 
limiters.  The  threshold  cur* 
rent  of  the  Gunn  device  is 
much  higher  than  the  oper- 
ating current.  The  current 
limiter  on  the  supply 
should  be  set  wet!  above 
the  threshold  current.  For 
the  diodes  used  here,  500 
mA  is  a  good  setting. 

If  the  current  limiter  is 
set  at  the  operating   cur- 
rent, the  supply  will  limit 
on  the  low-voltage  side  of 
the  threshold  voltage  and 
the  operating  voltage  will 
not  be  achieved.  From  Fig 
2  it  may  be  seen  that  there 
are  two  points  at  which  the 
diode  will  draw  the  same 
current,  one  above  and  one 
below  the  threshold  volt* 
age.    Don't    worry    about 
protecting  the  diode  from 
excessive   current    In   this 
case,  lowering  the  voltage 
increases  current,  so  a  nor- 
mal   current    limiter    does 
not  help    lust  set  up  the 
supply  for  the  proper  volt- 
age and  make  sure  the  cur- 
rent limit  is  set  to  500  mA. 
Then    connect    the   Gunn- 
diode  circuit.  If  the  current 
limiter  is  set  as  above,  it  is 
okay  to  just  switch  the  sup- 
ply  off   and   on   with   the 
power  switch.  Do  not  turn 
up  the  voltage  slowly  be- 
cause   the    diode    will    be 
subjected  to  more  current 
than  if  power  is  suddenly 
applied.  Using  these  meth- 
ods,  I   have  yet  to  lose  a 
Gunn  device.  Supply  oscil- 
lations may  be  checked  by 
connecting  a  scope  across 


the  supply.  If  the  dc  line 
has  only  dc  on  it,  you  can 
assume  that  all  is  well.  If 
oscillations  are  present, 
they  are  generally  of  high 
amplitude  (several  volts) 
and  are  easily  detected  If 
this  does  occur,  one  fix  is 
to  adjust  the  R  and  C  of  Fig. 
8.  Reduction  of  the  hole  in 
the  coupling  iris  plate  may 
also  help.  No  difficulty  was 
encountered  with  supply 
oscillations  for  a  variety  of 
Gunn  diodes  tried  in  the 
cavity  provided  the  circuit 
of  Fig  8  was  used.  Dc  sup- 
plies included  commercial 
and  home-built  bench  sup- 
plies and  the  three-ter- 
minal regulators  used  in 
the  Doppler  processor  de- 
scribed below. 

To  set  up  the  oscillator 
for  test,  there  are  only 
three  adjustments:  the  tun- 
ing screw  to  set  the  fre- 
quency, the  output  iris 
diameter  which  determines 
load  stability  and  power 
output  and  the  depth  of 
the  parasitic  suppression 
probe.  The  tuning  screw 
should  be  set  at  minimum 
penetration  of  the  cavity. 
The  resistive  probe  should 
penetrate  about  .150  inch- 
es into  the  cavity.  With  the 
.290-inch  iris  installed,  the 
oscillator  should  make  at 
least  10  milliwatts  of  out- 
put. If  it  does  not  appear  to 
be  oscillating  or  if  it  is 
oscillating  weakly  (a  —20 
dBm  output),  insertion  of 
the  resistive  probe  to  a 
greater  depth  is  indicated 
because  the  diode-mount 
resonance  at  13  GHz  may 
be  in  the  act  The  three 
models  of  the  oscillator 
worked  fine  with  the  probe 
at  .150-inch  penetration,  so 
you  should  not  have  to  ad- 
just it.  It  is  not  very  critical 
Once  oscillations  are  ob- 
tained, the  tuning  screw  is 
used  to  set  the  operating 
frequency.  The  unit  will 
easily  tune  the  10.0-  to 
10.5-GHz  band  with  either 
diode  installed. 

The  selection  of  output 
iris  diameter  depends  upon 
application.  To  determine 
which  diameter  is  best  for 
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Ftg.  7.  Diode-mount  details,  (a)  Diode-mounting  screw,  (b) 
Diode  heat-sink  post  The  diode  heat-sink  post  is  first 
drilled  through  with  a  number  52  drill.  The  hole  is  then  en- 
larged to  a  number  50  size  and  tapped  for  the  2-56  turret 
terminal.  The  number  52  diameter  must  be  maintained  for 
a  depth  of  at  least  0.070  inches  to  assure  proper  heat 
transfer  from  the  diode. 


your  use,  review  the  tests 
and  test  data  I  obtained. 

A  shift  in  load  imped- 
ance  will  change  both  the 
frequency  and  power  out- 
put of  any  oscillator, 
crystal,  LCf  or  a  microwave 
type  I  made  several  tests 
to  evaluate  the  effect  of 
load  shifts  on  this  circuit 
In  addition,  the  ability  to 
tune  the  frequency  of  the 
circuit  with  the  supply  was 
tested.  I  found  that  if  the 
load  vswr  is  less  than  2  to  1 
and  its  phase  is  stable,  the 
frequency  will  pretty  well 
stay  put.  If  the  vswr  is  con- 
trolled and  it  is  less  than  2 
to  1,  the  supply  may  be 
used  to  make  corrections 
in  the  oscillator  frequency 
of  up  to  20  MHz. 

Fig.  9  is  a  sort  of  sche- 
matic of  the  waveguide 
setup  I  used  to  test  the 
oscillator.  The  setup 
allows  the  power  output 
and  frequency  to  be 
measured  and  a  vswr  of 
any  desired  magnitude  and 
phase  to  load  the  oscil- 
lator. The  oscillator  is  con- 
nected to  the  main  line  of  a 
cascade  of  three  direc- 
tional couplers.  The  first 
coupler  samples  the  out- 
put  power  and  frequency. 
The  power  is  detected  and 
displayed  on  meter  M3.  A 
cavity  wavemeter  in  the 
line  absorbs  power  at  its 
resonance  and  causes  a 
"suck-out"  or  dip  on  M3 
when   tuned   to   the   oscil- 


lator frequency.  The  next 
two  couplers  form  a  reflec- 
to  meter  which  reads  the 
forward  and  reflected 
power  from  the  load  as 
seen  by  the  oscillator.  M1 
reads  forward  power  and 
M2  reads  reverse  power. 

At  the  output  of  the  last 
coupler,  a  device  called  a 
slide-screw  tuner  is  con- 
nected. This  is  followed  by 
a  matched  waveguide 
load. 

The  slide-screw  tuner  is  a 
simple  way  to  get  an  ad- 
justable vswr  of  any  phase. 
M  is  useful  in  load  tests 
such  as  this  or  as  an  imped- 
ance-matching device,  The 
VHF  equivalent  is  a  single- 
stub  tuner  which  may  be 
moved  along  the  line. 
Mechanically,  the  slide- 
screw  tuner  consists  of  a 
probe  through  the  broad 
wall  of  the  waveguide 
(often  a  screw)  which 
travels  in  a  slot  in  the 
waveguide  wall  The  probe 
is  supported  by  a  slide 
ptate  on  the  outside  of  the 
guide.  The  probe  when  in- 
serted into  the  guide  is 
equivalent  to  a  capacitor, 
the  value  of  which  is  pro- 
portional to  the  depth  of 
penetration.  The  depth  of 
penetration  controls  the 
magnitude  of  the  imag- 
inary part  of  the  vswr  thus 
created.  The  position  of 
the  probe  along  the  guide 
controls  the  phase.  The 
real  part  of  the  load  is  sup- 
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Photo  C  The  partially-assembled  oscillator.  The  breadboard  version  of  the  oscillator  is 

shown  with  the  shorting  block  and  iris  removed.  The  lossy  resistive  probe  extends  from 
the  shorting  block  into  the  cavity.  The  removable  iris  plate  permits  the  output  coupling  to 
be  easily  adjusted. 


plied  by  the  waveguide 
load  beyond  the  tuner.  By 
moving  the  probe  along 
the  guide,  a  fixed  vswr  load 
is  effectively  rotated 
through  all  phases 

I  tested  my  oscillator 
with  load  vswrs  of  2  to  1, 
Most  waveguide  circuits 
into  which  such  an  oscil- 
lator will  operate  may  be 
tuned  below  a  2  to  1  vswr 
without  much  difficulty.  In 
addition,  the  phase  of  most 
loads  will  stay  put.  A  2  to  1 
vswr  of  variable  phase  is 
probably  the  worst  load 
that  might  be  expected  in 
most  applications. 

The  first  test  I  made  was 
load  pulling  This  measures 
how  much  the  power  out- 
put and  frequency  shift  as 
the  load  vswr  is  rotated 
through  all  phases.  The 
setup  of  Fig.  9  is  used.  The 
oscillator  was  connected 
and  the  center  frequency 
set  by  means  of  the  tuning 
screw. 

The  slide-screw  tuner 
was  initially  completely 
out  of  the  waveguide,  so 
the  oscillator  locld  was  on- 
ly the  matched  waveguide 
termination.  To  obtain  a  2 
to  1  vswr,  the  slide  screw 
was  inserted  into  the  guide 
until  the  reflected  power 
indicated  by  M2  increased 
to  a  level  9,5  dB  below  the 


forward  power  indicated 
by  Ml,  A  ratio  of  forward 
to  reflected  power  of  9.5 
dB  corresponds  to  a  2  to  1 
vswr. 

The  shift  in  load  im- 
pedance caused  the  read- 
ing on  Ml  to  change  also  as 
the  probe  was  inserted  into 
the  line.  The  idea  is  to  get 
the  9,5  dB  difference  with 
the  probe  inserted.  The  ini- 
tial value  of  Ml  is  not  of 
concern,  as  it  will  always 
change  as  the  probe  is  in- 
serted. I  then  had  a  2  to  1 
vswr  load  on  my  oscillator. 
The  next  step  was  to  move 
the  probe  of  the  slide- 
screw  tuner  along  the  line 
and  record  the  extremes  of 
power  and/or  frequency. 
During  these  tests,  a  spec- 
trum analyzer  was  often 
used  in  place  of  the 
wavemeter  to  speed  the 
measurement  process,  but 
the  wavemeter  approach 
works  fine.  It  just  takes 
longer. 

First,  I  measured  the  ef- 
feet  of  load  vswr  on  the 
oscillator  power  output  for 
5  different  Gunn  diodes 
Three  Alpha  type  DCB 
6844C  diodes  were  tested 
at  their  normal  operating 
voltage  of  6  volts.  Then 
two  Microwave  Associates 
type  49508  diodes  were 
tested  at  7  volts.  Table  1 


shows  the  data  for  10  to 
10.5  GHz  in  100  MHz  steps. 
In  my  oscillator,  the  Alpha 
diodes  gave  slightly  more 
power  output.  An  average 
output  was  obtained  of 
about  25  milliwatts  for 
most  Alpha  diodes  at  most 
frequencies.  The  average 
for  the  MA  devices  was  a 
bit  less,  about  15 
milliwatts.  Diodes  could 
be  substituted  in  the 
oscillator  with  no  adjust- 
ment and  the  frequency 
would  change  only  a  few 
MHz.  This  data  was  taken 
with  a  320-inch  iris  in- 
stalled on  the  oscillator. 

In  order  to  determine 
the  effect  of  various  iris 
sizes,  I  next  made  a  set  of 
tests  with  different  iris 
diameters  and  used  the 
same  diode.  Iris  sizes  of 
.290,  320,  and  .380  inches 
in  diameter  were  tried.  The 
pulling  was  again  tested 
with  a  2  to  1  vswr,  I  found 
that  the  effect  was  consid- 
erable Table  2  shows  the 
results.  Increasing  the  iris 
hole  size  increased  the  out- 
put power  by  about  2  dB. 
The  effect  on  the  frequen- 
cy stability  and  cavity  Q 
{determined  from  the 
amount  the  oscillator  can 
be  pulled)  was  significant. 
The  pulling  increased  from 
21  MHz  with  the  small  iris 


to  80  MHz  with  the  large 
iris.  In  addition,  the  oscil- 
lator would  not  operate 
below  about  10.4  GHz.  At 
the  heavy  loading  caused 
by  the  targe  iris,  insuffi- 
cient negative  R  was  avail- 
able and  the  oscillations 
stopped  This  is  because 
the  optimum  operating  fre- 
quency for  this  diode  was 
above  1 0.5  CHz  for  the  par- 
ticular dc  voltage  applied. 
The  320-inch  diameter 
turned  out  to  be  a  good 
size.  High  power  output 
and  pretty  fair  stability 
were  obtained.  The  data  in- 
dicates how  a  little  rf 
power  can  be  traded  for  a 
lot  of  frequency  stability. 
For  low-power  applications 
such  as  receiver  local 
oscillators,  I  would  use  a 
small  iris.  The  improve- 
ment in  frequency  stability 
for  varying  loads  is  certain- 
ly worth  it. 

The  dc  supply  voltage 
may  be  used  to  adjust  the 
oscillator  frequency  slight 
ly.  This  is  a  simple  way  to 
make  an  afc  system  if  done 
carefully.  The  tuning  range 
is  not  as  great  as  can  be  ob- 
tained by  putting  a  varac- 
tor  diode  in  the  cavity,  but 
it  is  an  easy  approach.  The 
tuning  range  is  limited  by 
the  amount  the  supply  can 
be  changed  before  the  os- 
cillator quits,  For  small 
diodes  such  as  those  used 
here,  a  variation  of  plus  or 
minus  1  volt  from  the 
nominal  supply  of  7  or  8 
volts  seemed  reasonable, 
Lower  voltage  increases 
the  current  and  power 
drops.  Increased  voltage 
will  also  drop  the  power 
and  the  oscillator  will 
eventually  quit  as  the  elec- 
trons are  slowed  from  the 
optimum  transit-time  ve- 
locity. 

I  tested  the  oscillator 
into  a  matched  load  and 
measured  the  degree  of 
frequency  "pushing"  that 
could  be  obtained.  The 
smallest  iris  was  used  since 
an  afc  system  would  re- 
quire that  the  best  oscil* 
lator  load-stability  option 
be  used. 
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We've  cut  your  final  cost  on  Bearcat®  scanners  up  to  $150! 

Bearcat®  Alert 


Communications    Electronics "    celebrates 

th  e  in  trod  u  ction  of  thr  ee  n  e w  Be  a  rca  t  scann  ers  with 
special  cash  rebates  of  up  to  $20.00  on  all  Bearcat 
brand  monitors.  During  February  and  March,  1979. 
when  you  purchase  your  Bearcat  scanner  horn  any 
Communications  Electronics!"  Scanner  Dis- 
tribution Center™  you  will  get  a  special  rebate 
Coupon  and  <i  proof  of  purchase  invoice  that  entitles 
you  to  a  portion  of  the  biggest  scanner  rebate  in  our 
history.  In  addition,  prices  have  been  drastically  cut 
during  our  special  sale  to  make  your  final  price  the 
lowest  ever.  Checkoutthesuper  feat u res  of  Beorc a f 
scanners  and  select  the  models  that  are  right  for 
you  at  work,  home  or  in  your  car. 

Bearcat®  250 

Ust  price  $399.95/CE  price  $269.00/$20  Rebate 
Your  final  cost  is  a  low  $249.00 

50  Channels  •  Crystalless  •  Searches  m  Stores 
Recalls  #  Self-Destruct  •  Priority  channel 

The  Bearcat  250  performs  any  scanning  function  you 
could  possibly  want.  With  push  button  ease  you 
program  50  channels  (five  banks  often  channels  each). 
Push  another  button  and  search  for  new  frequencies. 
There  are  no  crystals  to  Jirni*  what  you  want  to  hear.  A 
special  search  feature  of  the  Bearcat  250  actually  stores 
64  frequencies,  and  recalls  them,  one  at  a  time,  at  your 
convenience.  Automatic Hl count"  Temembers  how  often 
frequencies  are  activated  by  transmission-soyou  know 
where  the  action  is.  Decimal  display  shows  the  channel, 
frequency  and  other  programmed  features.  The  priority 
feature  samples  your  programmed  frequency  every  two 
seconds.  Plus,  a  digital  ctock  shows  the  time  at  the  touch 
of  a  button.  This  is  the  only  monitor  radio  that  has 
received  the  Communications  Electronics  quality 
control  approval  rating  #1.  Our  highest  quality  grade 
for  technologically  sophisticated  equipment.  The 
Bearcat  250.  Scanning  like  you've  never  seen  or  heard 
before.  In  stock  for  immediate  shipment 

New  Bearcat®  220 

Available  April  -  May,  1979,  Order  before  March 
31.  1979  to  qualify  for  $20.00  CE  direct  rebate. 
List  price  $379  95/CE  price  $299,00/$20  Rebate! 
Your  final  cost  is  a  low  $279.00 
Aircraft  and  public  service  monitor 
We  have  received  thousands  of  requests  to  have  a 
scanner  capable  of  monitoring  the  aircraft  frequencies. 
The  Bearcat  220  is  one  scanner  which  can  monitor  all 
public  service  bands  plus  the  exciting  aircraft  band 
channels,  m  fact,  the  Bearcat  220  covers  seven  bands, 
Low  and  High  WF.  UHF.  UHF- Government  UHF-T. 
2- meter  and  '¥t  meter  amateur  and  Aircraft.  Up  to 
twenty  frequencies  may  be  scanned  at  once.  Or  fre- 
quencies can  be  arranged  into  two  banks  of  ten 
frequencies  each,  allowing  the  listener  to  choose  the 
bank  of  most  interest 

Notonlydoesthisnew  scan  ner  feat  ure  no  rmal  searc  h 
operation,  where  frequency  limits  are  set  arid  the 
scanner  searches  between  your  programmed  parame- 
ters, it  also  searches  all  marine  or  aircraft  frequencies  by 
pressing  a  single  button  These  frequencies  are  already 
stored  in  memory  so  no  reprogrammingis  required.  The 
frequency  Reception  Range  is  32-50,  118-136.  144' 
174  and  420-512  MHz  The  Bearcat  220  also  features 
a  Priority  channel.  Dual  scanning  speeds,  Patented 
track  tuning  and  Direct  channel  access. 

New  Bearcat®  211 

Available  March.  1979 

Ust  price  $329  95/CE  price  $239,O0/$20  Rebate 

Your  final  cost  is  a  low  $219.00 

The  Bearcat  211.  It's  an  evolutionary  explosion  of  features 
and  function.  More  channels  than  the  Bearcat  210.  Added 
Scan  control  Plus,  a  full  complement  of  state-of-the-art 
innovations  that  increase  scanning  capabilities— and  quick- 
en the  excitement. 

18 -channel  monitoring.  With  no- crystal  six- band  cover- 
age. Dual  scan  speeds.  Color-coded  keyboard.  Even  a  digital 
dock.  All  at  a  modest  price.  Take  a  look.  Hexes  more 
scanning  excitement  than  you  bargained  for. 

Frequency  reception  range:  32-50,  146- 174,  420-512 
MHz.  Sensitivity:  0.4  microvolts.  All  accessories  included! 


NEW!  18-channel  Bearcat    211 


NEW!  Aircraft  monitor  Bearcat®  220 

Now  Bearcat®  210 

List  price  $299.95 /CE  price  $2l9.OO/*20  Rebate 
Your  final  cost  is  a  Low  $199.00 
10  Channels  *  5  Bond*  •  Crystalless 
Improved  reliability  and  performance 

Use  the  simple  keyboard  to  select  the  1 0  channels  to  be 
scanned.  Band  coverage  includes  Low,  High.  UHF,  UHF-T.  2 
and  M  meter  Ham-and  other  government  law  enforcement 
UHF  frequencies.  Automatic  search  finds  new  frequencies. 
Decimal  display  shows  the  channel  and  frequency  being 
monitored.  The  210  features  patented  selectable  scan  delay, 
push  button  lockout  single  antenna,  patented  track  tuning, 
AC/DC  operation.  With  no  crystals  to  buy.  Ever! 

Bearcat®  12 

Ust  price  $179  95/CE  price  $126.O0/$I5  Rebate 

Your  fin  a  I  cost  Is  a  low  $111.00 

The  finest  crystal  scanner  ever  offered. 

More  features,  more  channels,  more  action.  The  Bearcat  12 
monitors  10  channels  over  five  bands  (Low  and  High  VHF, 
UHFr  UHF-T,  and  2- meter  Ham).  Scan  delay  lets  you  listen 
to  both  sides  of  a  tw>way,  same-frequency  conversation. 
Variable  scan  rate  puts  you  in  control  of  the  scan  speed. 
Other  features  include  automatic  squelch,  individual  lock- 
out and  more.  The  Bearcat  12  has  more  of  what  you're 
scanning  for, 

Bearcat®  8 

List  price  $1&9.95/CE  prf«  $112,00/$  10  Rebate 

Your  final  cost  Is  a  low  $102.00 

8  Channels  •  5  Bands  •  Handsome  wood  case 

Bearcat®  6 

Ust  price  $119  95/CE  price  $84TO0/$5  Rebate 

Your  final  t:ost  is  a  low  $79,00 

6  Channels  of  Exciting  Low  or  High  VHF  action. 

Bearcat®  3  (One  band) 

List  price  £119  95/CE  price  $84.00/ $7. 50  Rebate 
Your  final  cost  Is  a  low  $76.50 
The  "selectable**  scanning  radio. 

Bearcat®  Four-Six 

Ust  price  $169. 95/CE  price  $1 19.00/S10  Rebate 
Your  final  cost  is  a  low  $109. 00 
The  first  4  Band.  6  Channel,  Hand-Held  Scanner. 
The  Bearcat  Four- Six  offers  "hip  pocket"  access  to 
police,  fire,  weather  and  special  interest  public  service 
broadcasts.  It  receives  Low,  High,  UHF,  and  UHF-T 
bands.  Lightweight.  Extremely  compact  The  Bearcat 
Four- Six— with  its  pop ular  "rubber  ducky"  antenna  and 
belt  clip—  provides  "go  anywhere/hands- off '  scanning. 
When  it  comes  to  scanning  "to  go,"  Bearcat  has  it. 

Bearcat®  Hand-Held 

Ust  price  S129.95/CE  price  $9l.O0/$S  Rebate 
Your  final  cost  in  a  low  $86,00 

NEW  Ultra  Small 
Bearcat®  ThinScan 

Available  March  -  April,  1979  Order  before 
3/31/79, to  qualify  for  $10.00  CE  direct  rebate 
list  price  $149. 95/CE  price  $1 19,00/$!  0  Rebate f 
Your  final  cost  is  a  low  $109.00 
World's  smallest  scanner! 
The  Bearcat  ThinScan™  High-performance 
scanning  has  never  been  this  portable.  It  goes 
anywhere.  ThinScan™  slips  easily  into  a  shirt 
pocket.  Hands*  off  convenience — within  easy 
reach,  Stim.  trim.  But  with  the  professional 
capabilities  you  expect  from  a  Bearcat. 

Go  ahead,  sl^e  it  up.  Bearcat's  ThinScan" 
measures  2%  "  across.  Just  1 "  deep.  And 
SW r  high.  Ideal  for  Law  enforcement  agents 
to  covertly  receive  transmissions  from  "body 
mikes".  Four  crystal-controlled  channels  are 
scanned  every  Vi  second  providing  immed- 
iate access  to  police,  fire,  weather  and  other  special-interest 
broadcasts  on  High  and  Low  VHF  bands.  With  light- emitting 
diodes  indicating  the  channels  being,  monitored.  And 
individual  lock-out  switches  for  by-passing  any  channel  not 
of  current  interest.  Frequency  reception  range:  33-44,  152- 
164  MHz.  Weight:  10  ounces.  Sensitivity:  1  Microvolt, 
Selectivity:  -45 dB  @  25  KHz. 

The  Bearcat  ThinScan!"  The  professional  portable  The 
small  high-performance  scanner  anywhere  Size  it  up.  It 
won't  let  you  down. 


TM 


Warning  Radio 

List  price  S7995/CE  price  $64.00/S5  Rebatet 

Your  final  cost  is  a  low  $59.00 

Early  warning  for  the  1979  tornado  season! 

t  Rebates  on  these  units  are  offered  directly 
from  Communications  Electronicsr 

TEST  A  BEARCAT  SCANNER  FREE 

Test  any  Bearcat  brand  scanner  from  Communications 
Electronics"  for  31  days  before  you  decide  to  keep  it,  If  you 

don  youll  own  the  most  sophisticated  and  technologically 
advanced  scanner  available  If  for  any  reason  you  are  not 
completely  satisfied,  return  it  in  new  condition  with  all 
accessories  in  31  days1  for  a  courteous  and  prompt  refund 
(less  shipping  charges  and  rebate  credits), 

NATIONAL  SERVICE 

With  your  Bearcat  scanner,  we  will  send  all  accessories,  a 
complete  set  of  simple  operating  instructions  and  a  one-year 
limited  warranty.  If  service  is  ever  required  on  any  Bearcat 
scanner  purchased  from  Communications  Electronicsr 
just  send  your  receiver  to  one  of  our  approved  national 
service  centers.  When  you  purchase  your  scanner  from  CE, 
you're  buying  from  the  world's  leader  la  no- crystal  high 
technology  scanners.  We've  sold  more  synthesized 
scanners  than  any  other  company 

MADE  BY  ELECTRA 
QUALITY  CHECKED  BY  CE 

Since  all  Bearcat  scanners  sold  by  Communications 

Electronics'1'  are  products  of  Electra  Company 4  a  Division 
of  Masco  Corporation  of  Indiana,  you  can  be  assured  of  the 
finest  monitor  radios  available  In  the  world.  In  addition,  our 
Quality  Control  Department  further  audits  the  quality  of 
every  Bearcat  model  sold  by  us  to  insure  the  high  reliability 
inherent  in  Bearcat  scanners. 

THE  SMALL  PRINT 

All  sales  are  subject  ro  availability,  Prices  and  specifications  are 
subject  to  change  without  notice.  This  special  rebate  offer  on  all 
Bevrtvt  b^an-d  scanners  is  good  an\y  when  purchased  from  Com- 
munications Electronic*^  Scanner  Distribution  Center"  be- 
tween February  1  and  March  31.  1979.  Communications 
Electronics*  Proof  at  Purchase  Itivotes  and  special  rebate 
coupon  {eiiclosed  with  your  order)  must  be  postmarked  by  April 
15,  1979.  Rebates  on  Beurcaf  scanner  models  22(1,  ThinScan** 
and  Alert"*  Warning  Radio  will  be  processed  exclusively  by 
Communications  Electronics!"  Offer  good  in  U.S.A.  Inter- 
national shipments  Are  welcome  u> ithout  rebate  offer.  Void  where 
taxed  or  prohibited  by  law.  Offer  limited  to  one  rebate  per  scanner. 
If  returned  for  credit  during  our  31  day  free  trial,  rebate  and 
shipping  costs  will  be  deducted  from  refund.  Resellers^  compa- 
nies, clubs  and  organizations  (profit  and  non-profit)  are  not 
el  tgi  ble  for  rebates.  Allow  4-  6  weeks  af  rer  rebate  request  for  check 

BUY  WITH  CONFIDENCE 

All  Bearcat  scanners  are  extraordinary  scanning  instru- 
ments. They  provide  virtually  any  scanning  function  that  the 
most  professional  monitor  could  require.  To  get  the  fastest 
delivery  of  any  Bearcat  scanner  send  or  phone  your  order 
directly  to  our  Scanner  Distribution  Center"  Be  sure  to 
calculate  your  price  using  the  CE  prices  in  this  ad.  Your 
rebate  will  be  returned  separately  from  your  order.  Michigan 
residents  please  add  4%  sales  tax.  Crystal  certificates  are 
available  for  $5,00  each  These  certificates  allow  you  to 
order  crystals  directly  from  the  manufacturer.  Base  or 
mobile  antennas  specifically  designed  for  all  Bearcat 
scanners  are  $25.00  each  postpaid.  Mail  orders  to;  Com- 
munications Electronicsr  Boa.  1002,  Ann  Arbor,  Michi- 
gan 48106  USA  Add  $5.00  per  scanner  for  UPS.  U.S. 
ground  shipping  or  $9.00  for  even  faster  LLP-S-  air  shipping. 
If  you  have  a  MasterCharge  or  Visa  card  you  may  call  and 
order  toll  free  800-52 1-4414  to  place  a  credit  card  order,  If 
you  are  outside  the  US.  or  in  Michigan,  dial  313-994-4444. 
Dealer  inquiries  Invited,  All  order  lines  at  Communi- 
cations Electronics™  are  staffed  24  hours. 

Since  this  re  bate  offer  is  the  biggest  in  our  hi  story,  you  must 
place  your  order  today  at  no  obligation  to  assure  prompt 
delivery. 

Autoprogrammingr  Scanner  Distribution  Center"  and  CE 
logo 5  are  trademarks  of  Communications  Electronics^" 
Copyright  "  1 979  Communications  Electronics " 
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COMMUNICATIONS 
ELECTRONICS™   *-cs 

354  Phoenix  G  Box  1002  □  Ann  Arbor,  Michigan  4gt06  U.S. A 

Call  TOLL-FREE  (BOO)  521  -44  1  4  Ot  (HrtSida  US  A   (31  3|  994-4444 

We're  first 
with  the  best]'' 


FOR  EXTENSIVE  DETAILED  SPECIFICATIONS  ON  ALL  BEARCAT*  SCANNERS  CIRCLE  C5  ON  FREE  INFORMATION  CARD 
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The  three  Alpha  diodes 
were  used  for  this  test  I  set 
the  cavity  to  10.5  GHz  with 
the  dc  supply  at  8  volts. 
The  voltage  was  then 
changed  plus  and  minus  1 
volt  in  one-half  steps  and 
the  frequency  shift  noted. 
The  data  is  in  Table  3.  All 
diodes  behaved  the  same. 
The  frequency  could  be 
shifted  down  about  15 
MHz  and  upward  about  8 
MHz.  The  power  variation 
was  only  4  milliwatts  out  of 
about  15  milliwatts  aver- 
age. This  is  quite  accept- 
able for  most  applications. 

After  making  this  test,  I 
began  to  wonder  what  ef- 
fect the  load  vswr  would 
have  on  the  frequency 
"pushing"  sensitivity  of  the 
oscillator.  An  especially 
unfortunate  change  in  load 
could  pull  the  oscillator  so 
far  that  it  could  not  be 
returned  to  the  correct  fre- 
quency by  "pushing"  with 
the  dc  supply.  In  order  to 
cut  down  the  time  to  take 
the  data,  only  a  single 
diode  sample  was  tested. 
The  great  similarity  of 
results  for  the  other  tests 
indicates  that  these  results 
are  probably  valid  for  the 
other  diodes.  Alpha  diode 
number  1  was  used  with 
the  .290-inch  iris  on  the 
cavity  output.  First,  I 
varied  the  supply  voltage 
as  before  and  noted  the  fre- 
quency shift  obtained  with 
a  matched  load.  Table  4 
shows  the  data.  Next,  the 
vswr  was  increased  to  2  to 
1  and  the  frequency  was 
pulled  up  the  band  as  far  as 
possible  (the  dc  supply  was 
returned  to  8  volts  during 
this  adjustment).  Next,  I 
varied  the  supply  again 
and  noted  the  frequency 
relative  to  the  original 
8-volt  center  frequency. 
Finally,  the  oscillator  was 
pulled  down  the  band  as 
far  as  possible  with  the 
load  vswr  and  the  data  was 
taken  again. 

From  the  data,  it  may  be 
seen  that  the  range  of  ad- 
justment with  a  matched 
load  is  -15  to  +8  MHz. 
With  the  frequency  pulled 


high  with  load  vswr,  the 
range  is  —25  to  +17  MHz. 
The  oscillator  passed 
through  the  reference  fre- 
quency somewhere  be- 
tween 7.0  and  7.5  volts.  In 
this  case,  the  supply  could 
be  used  to  afc  the  oscil- 
lator back  to  the  starting 
frequency.  With  the  oscil- 
lator pulled  below  the  op- 
erating frequency,  the 
range  of  adjustment  with 
the  supply  was  from  —25 
to  —  6  MHz+  Nowhere  in 
the  range  of  supply-voltage 
adjustment  did  the  oscilla- 
tor return  to  the  initial  fre- 
quency. In  this  case,  an  afc 
loop  could  not  correct  the 
frequency  shift  due  to  load 
pulling.  It  could  only  ap- 
proach within  6  MHz  and 
would  "hang  up"  on  the 
low  side  as  indicated  in  the 
fourth  column  of  Table  4, 

One  other  factor  is  evi- 
dent from  these  results. 
The  modulation  sensitivity 
varies  a  lot  as  a  function  of 
load  For  the  matched  load 
case,  the  shift  for  a  0  5-volt 
change  from  8.5  to  9.0 
volts  is  only  3  MHz.  With 
the  oscillator  pulled  high, 
the  change  in  frequency  as 
the  supply  is  varied  from  7 
to  7.5  volts  is  30  MHz.  With 
the  oscillator  pulled  low 
(column  4),  the  frequency 
change  for  the  same  sup- 
ply-voltage shift  is  only  7 
MHz 

My  conclusion  is  that  an 
afc  or  phase-lock  system 
that  uses  the  supply  volt- 
age is  feasible,  but  with  a 
few  cautions.  The  load 
vswr  that  the  oscillator 
sees  should  be  low  if  at  all 
possible,  and  it  certainly 
should  be  controlled. 

If  this  is  not  done,  the 
loop  may  lose  range  or  go 
unstable.  When  setting  up 


R£ftUL*T£D  *# 

0C  SUPPLY 

iOO*A 

CURRENT   l'Mit       - 


^.i** 


w2*vCK>£ft*TE 
+  1  VOtT 


S3  A 


GUMN 
OSCILLATOR 


GROUND   TERMINAL 


Fig.  8.  Dc  power-supply  circuit  for  testing  Gunn-diode 
oscillators.  The  zener-diode  voltage  should  be  about  1 
volt  more  than  the  intended  operating  voltage  for  the 
oscillator. 


an  afc  system,  the  oscilla- 
tor should  be  mechanically 
tuned  to  the  desired  fre- 
quency while  monitoring 
the  supply  voltage  so  that 
it  may  be  centered  with  the 
loop  closed.  Because  the 
amount  of  tuning  that  can 
be  obtained  is  so  limited, 
this  approach  will  ensure 
that  all  of  the  range  is 
available  to  cope  with  ther- 
mal drift.  If  the  load 
changes  significantly,  the 
loop  may  well  lose  control. 

The  real  key  is  to  keep 
the  load  vswr  as  low  as 
possible.  This  will 
minimize  the  effect  of 
changes  in  load  phase 
upon  the  oscillator  fre- 
quency. 

This  concludes  the  test 
data  I  obtained.  Hopefully, 
it  is  complete  enough  so 
that  the  oscillator  may  be 
put  to  use  in  your  X-band 
command  link  or  what- 
ever. 

X-Band  Transceiver 

I  added  a  simple  mixer 
to  the  basic  oscillator  to 
make  an  effective  X-band 
transceiver.  My  applica- 
tion was  for  Doppler  radar, 
but  the  device  is  equally 
useful  for  communica- 
tions. When  mated  with 
the  Doppler  processor  de- 
scribed in  the  next  section, 
the  unit  will  provide 
positive  detection  of  man- 


sized  targets  at  ranges  up 
to  1 00  feet  or  so. 

A  number  of  the  com- 
mercial Doppler  radars 
used  for  door  openers, 
speed  meters,  or  intrusion 
detection  use  a  simple 
"diode  in  the  guide"  mixer 
for  reasons  of  cost.  In  this 
approach,  a  mixer  diode  is 
simply  placed  in  a  section 
of  waveguide  between  the 
Cunn  oscillator  and  the 
antenna-mounting  flange. 
No  ferrite  circulator  is  used 
for  transm it-receive  signal 
separation,  At  best,  this  ap- 
proach is  6  dB  poorer  in 
performance  than  if  a  cir- 
culator is  used,  but  it  is 
simple  to  make  and  works 
quite  well  for  many  ap- 
plications. 

In  operation,  a  portion 
of  the  transmitted  energy  is 
intercepted  by  the  mixer 
diode.  For  communica- 
tions, this  serves  as  the 
local  oscillator,  and  in  a 
Doppler  system  it  serves  as 
the  zero-velocity  frequen- 
cy reference.  The  amount 
of  energy  that  is  coupled  to 
the  diode  must  be  con- 
trolled so  that  there  is 
something  left  to  radiate 
In  my  design,  this  was  done 
by  offsetting  the  diode 
from  the  centerline  of  the 
waveguide.  The  electric 
field  intensity  is  maximum 
at  the  centerline  of  the 
guide  and  falls  off  toward 


Iris  Diameter 

Power  Output 

Frequency  Pulling 

Loaded  Q 

Inches 

Milliwatts 

MHz  peak  to  peak 

,290 

15  to  32 

21 

250 

.320 

22  to  40 

40 

131 

.380 

35  to  45 

80 

65 

7a6/e  2.  Effect  of  iris  diameter,  This  table  shows  the  effect  of  iris  diameter  upon  the  power 
output  and  frequency  stability  of  the  oscillator  as  the  load  is  varied  through  all  phases  of 
a  2  to!  vswr.  The  test  frequency  was  10,5  GHz.  Diode  number  J  was  used  for  this  test  The 
oscillator  would  not  operate  below  10.4  GHz  with  the  380-inch  iris. 
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30-DAY  GUARANTEE  ■  90-DAY  FULL  CREDIT  TRADE  IN 


FREE  SHIPPING  VIA  UPS  ONLY 


Limited  quantities. 
come,  first  served. 


First 


(if  weight  or  size  exceeds  UPS  max.,  we  wilt  ship  freight  coffect) 


Allied 


AX  1W  Recover 


Anieco 


PVHJ 

CN  50 
CN  144 
TX42 
421  VFO 


tl» 


*  * 
39 
45 


B&W  Waters 

IMuverfar^  +  aConv.         I  75 
6100  55 B  Xrm Iter  395 

470  5SB  Adaptor  Jf 

Co  D*x  Keyer  95 


Central 
Electronics 

1  OtTVTr  *nsm  i  tier 

MM  7  Scope 

30  ASS  &  Adaptor 


TR  22  2  Meter  140 

T-4X  Transmitfer  33* 

TR«2MehrrFM  325 

AC  4  AC  Supply  95 

TR  4  C  Transceiver  449 

CC  1  Console 

LPS  l  Supply 

SC  acoriv 

SC  6CO*iv 

SC  1  Calibrator 

The  above  all  assembled 

complete  pkg.  Only  S200 


HT  3T  Transmitter 
M  T  -40  Transm  itter 
SX  99  Receiver 
SX  117  Receiver 
Sft  ISO  Xcvr 
58-1*0  Xcvr 
SX  ) 46  Receiver 
HT-44  Transmitter 
SX  HI  Receiver 
SX  122  Receiver 
S34UHF  Receiver 


119 
259 
159 
175 
159 
149 
249 

ra 


Dycomm 


V0  0  2M  Ampl 

35  0  401 N  110  Out 

470  25  45QMC 

P  Ulfi  Ifi  Amp  Supply 

Eico 

730  T  rartsm  irter 

733  VFO 

73Q  Modulator 


Clegg 


Eimac 


AF  4?  Transmitter 
RMR-B  Receiver 


22er  FM 
66'er  6M  Xcvr 
War  ftM  Xcvr 
Interceptor  BR  CUR 
Ant  Pre  Amp 
All  Bander 
HT  144 
3  Vess 
FM27  BXcvr 


Collins 


75  A 4  Receiver 
7553 (I  Receiver 
7SSI  Receiver 
KWM  2  Xcvr 
33$  1  Xmrtter 
PM  7  AC  Supply 
514F2AC  Supply 
312B5  Console 
34 103  Mount 


1129 

115 

59 

275 

22 

49 

125 

259 

33$ 


1395 

495 


Genave 


GTX33MFM 
0TX  30O3MFM 


1125 

130 

130 

9* 


I  49 

39 

39 


*  45 

79 


$165 
149 


Globe/Galaxy 


5M 


VHF  4+2  Transm 
Chief  Transmitter 
Galaxy  IN  Xcvr 
Galaxy  V  Xcvr 
Galaxy  V  MR  II 
GT  550  Xcvr 
GT  SOOAXcvr 
AC  400  Supply 
FM2TO2MFM 


Drake 


2A  Receiver 
2ft  Receiver 
2AQSPKRQMULT 

Rj  Receiver 
R4  a  Receiver 
R4  C  Receiver 
MS  4  Speaker 
2NT  Transmitter 
2NT  Trans  titer 
TR  6 


95 
139 
425 

79 


tl49 

199 

29 


Gonset 


Com  II  2M 
Com  1 1  4M 
Com  IV  3M 
GC  105  3M 
G  71  Xcvr 
G  50  Xcvr 


I  39 

3? 

159 

189 

739 

779 

339 

79 

95 


1  75 

49 
139 

115 
149 
149 


Hammarlund 

HQ  110  A  VHF  Receiver  tl!9 

HO  HOC  Receiver  119 

hq  no  AC  Receiver  149 

HQ145X  Receiver  149 

HQ- WOC  Receiver  159 

HQ- 110  Receiver  379 

HQ  2T5  Receiver  259 

SP  400  Receiver  179 

H  X  50  Transm  i  t?  er  1*9 

Heathkit 

SB -300  Receiver  1199 

SB  301  Receiver  779 

HR  10  B  Receiver  49 

SB  303  Receiver  2*9 

SB  220  Linear  Amp  449 

SB  102Trlvcvr  379 

DX  40B  Transmitter  49 

hw  32  Transmitter  B5 

HW  100  Transceiver  249 

SB  100  Transceiver  299 

SB  40t  Transmitter  249 

SB  101  Transceiver  349 
SB  450  Digital  Freq. 

Display  149 

HW  30  Twoer  39 

Also  Sixer  39 

H  10  Monitor  49 

VHF  1  Seneca  79 

HW  l7Trartsmitter  75 

MP  73  AC  Supply  4t 

HP-738  AC  Supply  59 

HW  203  2M  FM  Xcvr  159 
SB-420  Spectrum  Anal r i    130 


Johnson 

1KW  Matchpox/SWR 
Courier  Linear 
Ranger  I  Transmitler 
Ranger  u  Transmitter 
Valiant  I  Transmitter 
Invader  2000  Xmltt 

Kenwood 

T-599  Transmitter 
H  599  Receiver 
TSS20  Tranc 
QR  444 

QR  444  Receiver 
TV  502  Transv  ertor 


S195 
139 

85 
139 
129 
495 


$W9 
389 
439 
259 


Knight 


T  40  Transmitter 
r  100  Receiver 
TR  10*  Trancur  2M 


Lafayette 


HA -900  Receiver 
HP  350  Receiver 
H  E  -45  Tr  ansce  1  ver 


179 

5  39 
59 

79 


f  t? 

149 


Standard 

SRC  144  HT  fl49 

134  M  Trnscvr  195 

SRC  1*1  395 

SRCB51T  250 

Swan 

700  CX  Xcvr  *459 

240  Cygnet  289 

279  Cygnet  329 

500  Xcvr  799 

SOQCXXcvr  389 

117  XC  AC  Supply  95 

UX  DC  Module  39 

MX  II  Linear  475 

KK  Vi*  Meter  550 

250  CfiM  Xcvr  349 

FM2X2MXCvr  149 

FM-1210A2M  249 

350  Transceiver  349 

ISOCXcvr  299 

400R  Receiver  339 

A0OT  Transm  mar  399 

41QVFO  79 


Tempo 


Tempo  one  Xcvr 
AC  One  Supply 
FMH  2MH.T 
CL  720Ttncur220MC 
FMH  2M  w/Talxre 

Ten  Tec 

PM-2Trntur 
Argonaut  Xcvr 
KR  40  Xeyer 
RX  10  Receiver 
5  305ignaliler 
Triton  II 


Taasi 


FT- afll  Xcvr 
FRDXaOOSDRec 
FT  3  AutoJMFM 
FT- 101 B  Xcvr 
F L -2 1Q0B  Linear 
FV  101  VFO 
101E  Xcvr  Demo 


S299 

79 

149 

179 

149 


S  49 

199 

79 

49 

29 

479 


S499 
325 
249 
549 


79 
495 


Midland 


5WM.T. 


Millen 


349 
399 

19 
125 

99 
495 


Ha  Hie  rafters 

5  108  Receiver  %  99 

SX  101  Receiver  159 

HT  32  Transmitter  179 

HT  32B Transmitter  1W 

SX  99  Receiver  79 

SX  115  Receiver  349 


SB  102  Xcvr 
SB  -410  Scope 
ha  70  am  Linear 
SB  434Ccnso+e 
SB404  5pkr 

SB  444  VFO 

SB  330 Linear 

SB  104  Transceiver 


IC01 


IC212MFMXcvr 
I C  230  Demo 
IG-22A  2M  FM  Xcvr 
IC  30A432MCFM 


Jo? 

95 
ITS 

175 

39  50 

129  50 

359 

625 


1299 

349 
185 
7.69 


92200  Transm  etch 
90451  A  Grief  Dipper 

National 

NC-270  Receiver 
NC-300  Receiver 
NCX  5  Transceiver 
NCX  SMKll  Transcvr 
NC  303  Receiver 
AC  500  AC  Supply 
NCX  500  Transceiver 
NCX  3  Transceiver 
NC-190  Receiver 
NC  105  Receiver 

Regency 

HR  26  7M  FM 
HR  230FM720MC 
A  R  2  2M  Am  pi  if  ter 
HR-25  2MFM 
HR-4 Meter  FM 


SBE 


SB  34  Transceiver 
SB  33  Transceiver 
SB  144  2MFM 
SBZLP  Linear 


1149 


1U9 
95 


1119 
129 
279 
299 
199 

49 
199 
169 
149 

49 


1149 

115 

§5 

725 

M 


41' 49 
189 
175 
179 


Test  Equipment  Bargains 

Boonton  "0*'  Meter  ......  „  ,  .  »  .  S295 

Tektronix  5140 •  *  •  *  *  249 

Tektronix  545A .  .  *  ,  .  950 

5  3/54A  Plug- in  wide  band  preamp    ,  ,  75 

Hickok  695  Generator.  .........  69 

Bendix  BC221  Freq  Meter    ...,..,  39 

Polarad  Spectrum  Anal y iters  A84T.  .  .  1695 

Hewlett  Packard  400C 75 

Precision  E -400  Signal  Generator     ...  125 

Electro  Impulse  Spectrum  Analyzer  ,  ,  395 
Dyn  a  /Sciences  Model  330  Digital 

Multimeter __....*.  195 

Hewlett  Packard  4905A  Ultra  Sonic 

Detector 550 

Hewlett  Packard  120A  Scope,  .  .  *  •  ♦  250 

TS-323/UR  Frequency  Meter «  175 

Hewlett  Packard  49108  Open  Fault 

Locator  .,......„._....   .  4    650 

Bird  Mod  43 ,  -  80 

General  Radio  650A ISO 

Measurements  Mod  80 *  195 

Nems  Clark  1400. 495 

Bailantme  300H 175 

PACO  Scope  Mod-S-50 75 

Smger  FM-10C 3495 

Simpson  260  V.O.M , 49,50 


The  inventory  quantities  of  the  items  shown 
in  this  list  vary.  There  may  be  one  or 
several  of  any  item.  Some  items  may  be 
sold  by  the  time  you  read  this  ad.  IT  is  also 
likely  that  we  have  items  in  stock  that  are 
not  listed,  as  a  result  of  the  many  trades  we 
make  each  day.  We  reserve  the  right  to  sell 
accessories  and  power  supplies  with  match 
ing,  transceivers  and  transmitters.  P tease 
allow  up  to  10  working  days  to  ship  your 
order  so  that  we  may  check  and  service  the 
gear  you  purchase. 


YAESU  FT227RA 

Regular  $399.  save  S60  Your  price  $339. 
Cash  —no  trade. 


MIDLAND  13-510 

Regular  $399,  save  $60-  Your  price  $339 
Cash— no  trade. 


KENWOOD 

TS820. $1055.00 

TS80S $1249.00 


Your price 

,  $896.75 
$1061.65 


FT101F... 
FT101EE.. 
FTX01FX.. 


Your  price 

$799.00,,.,  $679,15 
$759,00  . .  + .  $645.90 
$699.00...    $594.15 


YAESU 


YAESU  CPU-2500RK 

KEYBOARD  MiKE 

Regular  S5S5  Your  price  $497,25. 

Cash  —  no  trade. 


MAIL  &  PHONE  ORDERS  WELCOMED     BANK  AMERICARD  ACCEPTED.   ALL  UNITS  GUARANTEED 


M 


DIVISION  OF 


4033  BROWNSVILLE  ROAD 
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Telephone:        Toll  Free: 
(215)  357-1400    1  800-523-8998 
(21 5)  757-5300 
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TWO    DIHECTIOWL 
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FJe  9  Schematic  of  the  Cunn-oscillator  test  setup. 


the  Sides.  It  is  zero  at  the 
side  walls  since  they  effec- 
tively short  the  field. 

I  positioned  the  diode 
mount  0.250  inches  from 
the  outer  wall  of  the  wave- 
guide. At  this  location, 
about  one-half  of  the 
energy  from  the  Gunn  os- 
cillator is  intercepted  by 
the  diode.  The  rest  con- 
tinues down  the  guide  to 
the  antenna. 

The  iris  on  the  Gunn-os- 
cillator  output  port  is  not  a 
perfect  short,  but  it  does 
present  a  very  high  vswr  to 
the  guide.  This  is  fine  for 
the  oscillator  coupling  be- 
cause the  goal  is  to  mis- 
match the  oscillator  so 
that  it  is  decoupled  and  the 
cavity  Q  remains  high.  It 
also  effectively  shorts  the 
guide  behind  the  mixer 
diode  for  energy  entering 
the  transceiver  from  the 
antenna.  The  presence  of 
the  iris  means  that  the  elec- 
tric field  will  be  maximum 
about  one-quarter  wave  up 
the  guide  from  the  iris 
plate  because  it  has  to  be 
nearly  zero  at  the  iris. 

I  placed  the  mixer  diode 


three-quarters  of  a  wave- 
length from  the  plate. 
Since  impedances  repeat 
every  one^half  wave,  the 
three-quarter-wave  posi- 
tion is  equivalent  to  the 
quarter-wave  location. 
This  was  done  to  put  the 
diode  far  enough  from  the 
iris  for  the  energy  from  the 
oscillator  to  return  to  the 
normal  TE-jq  mode  pattern. 
I  was  concerned  that  the 
desired  coupling  to  the 
diode  might  be  difficult  to 
obtain  near  the  iris  and 
didn't  want  to  spend  a  lot 
of  time  in  optimization  of 
the  circuit. 

The  mixer  diodes  used  in 
my  transceiver  were 
chosen  because  they  are  in 
a  package  similar  to  the 
ones  housing  the  Gunn 
diodes.  The  same  sort  of 
mount  is  used  and  all  of 
the  pieces  are  the  same 
with  the  exception  of  the 
post,  which  is  smaller.  I 
purposely  avoided  the 
1N23  type  of  package 
because  it  is  hard  to  mount 
and  a  second  set  of  hard- 
ware would  have  to  be 
designed  for  it. 


Oiode  #1 

Diode  =2 

Diode  #3 

Dc  supply 

Freq. 

Pout 

Freq. 

Pout 

Freq. 

Pout 

voltage 

Shift 

mW 

Shift 

mW 

Shift 

mW 

7.0 

-15 

14.2 

-18 

20 

-15 

19 

73 

-7 

14 

-10 

17 

-a 

21 

8.0 

0 

14 

0 

16 

0 

20 

8.5 

+  5 

15 

-1-6 

17 

+  6 

19 

9,0 

+  8 

155 

+  10 

18 

+  10 

17 

Table  3.  Frequency  pushing  with  supply  voltage.  This  data 
shows  the  effect  of  supply  voltage  upon  the  oscillator  fre- 
quency with  a  matched  load.  The  iris  diameter  was  .290 
inches.  The  oscillator  was  tuned  to  70.5  GHz  with  the  sup- 
ply at  8  volts  to  establish  the  initial  reference  frequency. 


Diodes  in  the  small  (dou- 
ble prong  or  MQM)  pack- 
age  are   made   by   Micro- 
wave   Associates,    Alpha 
Microwave,   and   Hewlett- 
Packard,    to   name   a    few 
vendors.    I    used    the    H-P 
5082-2711    diode    in    my 
transceiver.    This    is    a 
Schottky    barrier    type. 
Other  diodes  which  should 
work    include    the    Alpha 
type  DMF  61 06  and  the  MA 
type  40006  These  are  also 
Schottky    types.    A    point- 
contact   type   which   may 
prove  cheaper  to  buy  is  the 
Alpha   type    D5523C   The 
point-contact    diodes   will 
work  as  well  as  the  Schott- 
ky diodes  in  most  applica- 
tions.   Remember    when 
ordering   these   diodes   to 
get  ahold  of  a  data  sheet 
because   they   are  graded 
for    noise    figure.    The 
numbers  above  I  selected 
for  worst  noise  figure  and 
lowest  cost.  By  changing  a 
suffix  or  adding  one,   the 
noise  figure  gets  better  and 
the  price  gets  worse.  No 
diode   listed  above  has  a 
noise  figure  of  more  than  9 
dB.  You  can  get  6.5  dB,  but 
boy,  it  will  cost! 

Transceiver  Construction 

Photo  F  shows  the  bread- 
board version  of  the  trans- 
ceiver, Photo  D  shows  the 
final  version  which  elimi- 
nates the  two  flanges  cou- 
pling the  oscillator  to  the 
mixer.  It  is  mounted  upon 
the  Doppler  processor  box. 
The  integrated  version  of 
the  transceiver  is  made 
from  a  single  section  of 
X-band  waveguide  The 
oscillator  section  is  iden- 
tical to  the  separate 
oscillator  circuit  just  de- 
scribed. All  of  the  internal 
details  are  the  same  with 
the  exception  of  the  cou- 
pling iris;  it  is  soldered 
directly  into  the  guide. 

Two  flanges  are  elimi- 
nated and  a  nicer  assembly 
is  achieved.  To  install  the 
iris,  first  cut  through  three 
of  the  four  walls  of  the 
waveguide,  as  indicated  in 
Fig.  10  One  broad  wall  and 
the  two  narrow  walls  are 


cut.  Make  up  the  iris  plate 
from  copper  or  brass  sheet 
somewhat  thinner  than  the 
saw  blade.  Install  the  iris  in 
the  saw  cut  and  solder  into 
place.  Take  some  care  in 
this.  All  four  walls  of  the 
guide  must  be  soldered  to 
the  iris  plate  on  both  sides. 
If  not,  you  will  create  a 
truly  marvelous  slot  anten- 
na! Remove  all  flux  after 
soldering. 

The  mixer  diode  is  in- 
stalled in  a  mount  similar 
to  the  Gunned iode  mount 
The  mount  parts  are  as 
indicated  in  Fig,  7,  The  mix- 
er post  is  made  from 
0  250-inch  rod  stock  rather 
than  the  312-inch-diame- 
ter  stock  used  for  the  Gunn 
diode.  The  mixer-mount 
parts  are  assembled  into 
the  guide  in  exactly  the 
same  manner  as  the  Gunn- 
diode  mount  There  is  one 
difference.  No  heat-sink 
goo  is  required  for  the  mix- 
er diode.  Hole  A  on  the 
mixer  side  of  the  iris  is  for  a 
ground  lug  to  return  the 
mixer  load  resistor  to  the 
guide.  This  resistor  is  used 
to  prevent  static  burnout 
of  the  mixer  diode  during 
initial  testing. 

In  assembling  the  trans- 
ceiver, first  cut  the  guide  to 
length  and  then  drill  and 
deburr  all  holes.  Tap  holes 
as  required.  Make  the  saw 
cut    and    install    the    iris. 
Solder  the  output  flange  to 
the  mixer  section  as  indi- 
cated in  Fig.  10.  Use  a  large 
C-clamp  to  heat  sink  the 
iris  area  when  installing  the 
output  flange.  This  will  pre- 
vent the  solder  holding  the 
iris    plate    from    running 
Remove  all  flux    The  two 
diode  mounts  may  be  in- 
stalled   next.    Then    install 
the    shorting    block    with 
lossy  probe  in  the  end  of 
the    oscillator    cavity.    In- 
stall the  tuning  screw.  In- 
stall the  Gunn  diode.  Con- 
nect a  5k  resistor  from  the 
mixer-diode    output    ter- 
minal  to  the  ground  lug 
Now  install  the  mixer  diode 
using  care  not  to  damage  it 
with    static     Pick    up    the 
transceiver  body  with  one 
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hand  while  holding  the 
diode  in  the  other.  This  will 
put  the  transceiver  and  the 
diode  at  the  same  poten- 
tial. Then  install  the  diode 
in  the  transceiver.  The 
Cunn  diode  is  more  rugged 
and  may  be  handled  nor- 
mally, so  these  cautions  do 
not  apply  to  it,  In  my  ver- 
sion of  the  Doppler  radar,  I 
located  the  .1  fiF  capacitor 
and  33-Ohm  resistor  com- 
ponents of  the  Cunn-diode 
dc  supply  circuit  on  a  small 
tie  strip.  This  tie  strip  is 
mounted  to  the  waveguide 
by  the  same  screw  that 
hotds  the  shorting  block  in 
place.  These  parts  are  visi- 
ble in  the  photo. 

The   transceiver   is   now 
ready  to  be  tested. 

Transceiver  Test 

Arrange  a  power  supply 
for  the  Cunn  diode  as  de- 
scribed previously.  Apply 
power  and  test  for  supply 
stability  with  a  scope.  If 
everything  is  okay,  the  os- 
cillator should  be  operat- 
ing. Connect  a  voltmeter 
(20,000  Ohms/volt)  to  the 
mixer-diode  output.  Do 
this  with  care.  Ground  both 
meter  leads  to  the  wave- 
guide and  then  connect  the 
positive  lead  to  the  diode 
output.  The  diode  should 
be  rectifying  some  of  the  rf 
energy  and  a  voltage  of  a 
few  tenths  of  a  volt  will  be 
present.  If  the  diode  volt- 
age is  negative  with  re- 
spect to  ground,  the  diode 
is  in  backwards.  This  is  of 
no  concern  in  most  ap- 
plications. 

If  no  voltage  is  mea- 
sured, there  are  three 
possibilities;  The  diode  is 
no  good,  the  Cunn  is  going 
at  13  GHz  and  no  power  is 
coming  out  of  the  oscilla- 
tor, or  perhaps  the  tuning 
screw  is  in  too  far  and  is 
shorting  the  cavity.  First, 
back  out  the  tuning  screw 
until  it  is  out  of  the  guide. 
Next,  try  another  mixer 
diode.  If  this  doesn't  help, 
remove  the  shorting  block 
from  the  cavity  and  verify 
the  pencil-lead  probe  inser- 
tion.   If    it    is    okay,    then 


Photo  D,  The  Doppler  radar  assembly.  The  final  version  of  the  X-band  transceiver  is 
mounted  to  a  box  which  contains  the  Doppler  processor  to  form  a  self-contained  Dop- 
pler radar:  The  IQk-diode  load  resistor  may  be  seen  to  the  rear  of  the  coax  cable  which 
connects  the  mixer  output  to  the  processor  card.  The  33-Ohm  resistor  and  0.1  ytF 
capacitor  are  mounted  on  the  small  terminal  strip  and  connected  to  the  Cunn-osciltator 
dc  input  terminal.  The  2-56  cavity  frequency  adjustment  screw  is  not  installed  in  this 
photo.  One  of  the  two  LEDs  used  for  adjustment  is  visible  under  the  horn  antenna. 


make  sure  that  it  is  soft 
pencil  lead,  which  has 
more  carbon  in  it.  Re- 
assemble the  oscillator 
without  the  probe.  Set  up 
as  before  and  apply  power. 
Observe  the  voltmeter  on 
the  mixer  diode  and  slowly 
insert  the  lossy  pencil-lead 
probe  into  the  cavity 
through  the  hole  in  the 
shorting  block.  If  a  diode- 
mount  oscillation  was  the 
problem,  the  mixer  diode 
will  suddenly  indicate  the 
presence  of  rf  when  the 
probe  kills  the  spurious 
oscillation. 

Once  things  are  going, 
some  interesting  tests  can 
be  made.  The  open  wave- 
guide flange  is  not  a  bad 
antenna.  The  gain  is  about 
5  dB!  Point  the  business 
end  of  the  transceiver  out 
into  the  room  and  connect 
a  scope  across  the  mixer- 
diode  output.  With  the 
scope  gain  at  10  to  100 
millivolts  per  division  and 
ac   coupling,   the   Doppler 


shift  on  moving  people  is 
quite  readily  seen.  Adding 
a  good  antenna  will  greatly 
increase  the  return.  Hook- 
ing the  mixer  output  into  a 
hi-fi  amplifier  with  a  good 
low-frequency  speaker  is 
also  entertaining.  People, 
fans,  and  cars  make  really 
strange  Doppler  noises. 

If  you  build  two  trans- 
ceivers or  an  oscillator  and 
transceiver,  the  following 
test  is  interesting.  Set  them 
up  about  6  feet  apart  with 
the  waveguides  pointed  at 
each  other.  Observe  the 
mixer  output  of  one  unit  on 
a  scope  while  tuning  it 
across  the  frequency  of  the 
other.  The  diode-mount  ca- 
pacitance measures  about 
1 3  pFr  so  a  bandwidth  from 
dc  to  several  megacycles  is 
obtained  without  tuning 
the  mount  at  i-f,  As  the  fre- 
quency of  one  unit  ap- 
proaches that  of  the  other, 
the  beat  may  be  seen  on 
the  scope.  This  is  the  i-f  fre- 
quency created  by  mixing 


the  two  X-band  signals.  As 
the  frequencies  are 
brought  closer,  the  beat 
frequency  drops  and  then 
itwill  suddenly  vanish.  This 
happened  at  about  one 
MHz  with  my  units.  At  first 
this  seems  strange,  since 
the  mixer  mount  will  work 
down  to  a  dc  i-f  frequency. 
The  answer  is  that  the 
two  oscillators  have 
locked  together  and  are 
now  on  the  same  frequen- 
cy. Further  tuning  will 
eventually  pull  them  apart. 
This  is  an  example  of  injec- 
tion phase  locking.  In  some 
high-power  sources,  injec- 
tion locking  is  used  to  ob- 
tain more  power  than  a 
single  diode  will  supply  by 
locking  several  units  to- 
gether. As  you  can  see,  not 
much  power  needs  to  be  in- 
jected to  lock  one  to 
another. 

Communications 

The  transceiver  may  be 
used  for  communications. 
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mtxer: 
Sensitivity: 


-86dBm 
-100  dBm 


Photo  £.  The  Doppler  processor  card.  Signal  flow  is  from  right  to  left  across  the  bottom  of 
the  card,  Ul  is  located  at  the  lower  right  U2  in  the  center,  and  U3  at  the  left  of  the  card. 
The  analog  pulse-counter  circuitry  is  in  the  lower  left-hand  side  of  the  card  below  U3.  The 
voltage-regulator  circuits  are  at  the  upper  right  near  the  input/output  terminal  block. 


An  FM  tuner  makes  a  good 
i-f  strip  for  getting  started. 
Most  of  the  tuners  have  a 
pretty  fair  noise  figure,  but 
getting  a  proper  match  to 
the  mixer  is  also  important 
if  good  results  are  to  be 
achieved.  Most  modern 
microwave  receivers  solve 
this  problem  by  putting  a 
preamplifier  right  at  the 
mixer,  I  recommend  doing 
the  same.  A  good  low-noise 
dual-gate  FET  preamplifier 
will  overcome  any  defi- 
ciencies of  the  FM  radio 
and  will  enable  the  mixer 
to  be  matched  to  a  well- 
controlled  amplifier  input 
impedance.  The  preampli- 
fier can  then  drive  a  cable 
to  the  receiver. 

The  i-f  impedance  of  the 
mixer  will  be  a  function  of 
the  diode  current  and  will 
be  from  200  to  500  Ohms. 
The  diode  mount  has  a  ca- 
pacitance of  about  13  pF. 
This  should  be  tuned  out 
with  an  inductor  which 
also  serves  as  the  dc  return 
for  the  diode,  as  in  Fig.  11. 
The  inductor  and  diode- 
holder  capacitance  should 


be  resonant  at  the  i-f  fre- 
quency. The  resulting  real 
impedance  is  then  matched 
into  the  preamplifier. 

FM  modulation  of  the 
Cunn  diode  is  simply  a 
matter  of  modulation  of 
the  power-supply  voltage. 
Be  sure  to  limit  the  peak- 
to-peak  excursion  of  the 
supply  to  prevent  damage 
to  the  diode.  A  good  modu- 
lator  approach  wou  Id  be  to 
ac  couple  the  audio  into 
the  reference  source  for 
the  dc  regulator.  This  will 
offset  the  reference  and 
force  the  dc  voltage  from 
the  supply  to  follow  the 
audio.  The  supply  must  be 
capable  of  moving  at 
audio  rates,  This  means 
that  giant  filter  capacitors 
on  the  output  cannot  be 
used.  In  addition,  some 
form  of  modulation  limit- 
ing should  be  provided  so 
that  deviation  is  con- 
trolled. Remember,  the  os- 
cillator can  be  deviated 
several  MHz  per  volt  of 
supply  change.  If  a  stan- 
dard FM  radio  is  used  as 
your  i-f  strip,  only  75  kHz 


of  peak  deviation  is  need- 
ed. So  only  a  few  hundred 
millivolts  of  audio  are  re- 
quired on  the  dc  supply. 

The  communications 
range  that  you  can  get  with 
this  transceiver  is  very 
much  dependent  upon  the 
antennas  used.  The  noise 
figure  is  fairly  decent,  and, 
with  a  200  kHz  bandwidth 
FM  tuner  for  an  i-f  strip, 
sensitivities  of  —100  dBm 
or  so  should  be  obtained. 
The  path  loss  at  10  GHz  for 
10  miles  is  136  dB, 

As  an  example,  consider 
the  use  of  a  pair  of  20  dB 
gain  horns  and  about  10 
milliwatts  of  power.  The 
power  at  the  receiver  mixer 
and  output  carrier-to-noise 
ratio  are: 

Transmitter 

output:  +10  dBm 

Transmitter  antenna 

gain:  +20  dB 

Receiver  antenna 

gain:  +20dB 

Path  loss  (10  GHz  &  10 

miles):  -136dB 

Power  at  the  receiver 


Output  carrier-to-noise 
ratio:  +14  dB 

The  actual  signal-to- 
noise  ratio  will  be  some- 
what better  because  of  the 
FM  improvement  resulting 
from  the  high  modulation 
index  if  the  full  75  kHz 
deviation  is  used.  By  going 
to  a  pair  of  3-foot  dish 
antennas,  a  gain  of  about 
36  dB  is  obtained.  This  will 
improve  each  end  of  the 
link  by  16  dB  for  a  total 
gain  in  SNR  of  32  dB  over 
the  case  above.  Of  course, 
the  improved  SNR  can  be 
traded  for  greater  range  at 
the  rate  of  an  additional  6 
dB  of  loss  for  each  dou- 
bling of  the  distance. 

Doppler  Processor 

The  X-band  transceiver 
may  be  used  as  an  effec- 
tive Doppler  radar  for  pro- 
tecting the  goodies  in  your 
ham  shack  from  burglars 
by  adding  the  Doppler  pro- 
cessor section  described 
next.  Doppler  radars  re- 
spond only  to  moving  re- 
flectors, and,  if  properly 
employed,  can  provide 
nearly  foolproof  protec- 
tion against  intruders.  The 
trick  is  to  achieve  a  very 
low  false^alarm  rate  so  the 
circuit  is  not  continually 
"crying  wolf/' 

The  Doppler  effect  re- 
fers to  an  apparent  shift  in 
the  frequency  of  a  radio 
signal  which  occurs  if  the 
transmitter  is  moving  rela- 
tive to  the  receiver.  The 
amount  of  frequency  off- 
set that  occurs  is  deter- 
mined by  both  the  trans- 
mitter frequency  and  the 
velocity  of  the  transmitter 
relative  to  the  receiver. 
The  frequency  shift  is  given 
by  the  simple  formula:  F  = 
f0  X  V/C.  F  is  the  shift,  fQ  is 
the  transmitter  frequency. 
V  is  the  velocity  difference 
and  C  is  the  speed  of  light. 
The  frequencies  are  in  Hz 
and  the  velocities  in  meters 
per  second.  In  the  radar 
case,  the  signal  experi- 
ences the  Doppler  effect  in 
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both  directions  of  propaga- 
tion, to  and  from  the  tar- 
get. Here,  the  resulting 
shift  is  doubled  from  the 
values  given  by  the  for- 
mula. 

The  Doppler  effect  is 
used  in  a  variety  of  radar 
applications  where  mea- 
surement of  speed  or  sep- 
aration of  moving  from  sta- 
tionary targets  is  desired, 
The  police  speed  meters 
are  one  example,  of 
course,  but  others  include 
air  search  radars  which  use 
Doppler  to  reject  ground 
clutter  [ground  doesn't 
move}  and  accept  airplanes 
(which  always  move). 

If  an  intrusion-detection 
radar  operates  at  10  GHz, 
the  maximum  Doppler 
shift  obtained  with  a  walk- 
ing person  as  a  target  is 
about  40  Hz.  The  lower  end 
of  the  Doppler  range  ex- 
tends to  very  low  frequen- 
cies. I  used  4  Hz  as  the 
lower  band  edge  of  the  pro- 
cessor after  observing  the 
Doppler  output  of  the 
transceiver  on  a  scope  and 
determining  that  there  is  a 
lot  of  energy  near  dc;  some 
of  us  don't  move  all  that 
fast!  In  any  event,  the  4-40 
Hz  processing  bandwidth 
seems  to  work  well  in  prac- 
tice. 

The  objective  in  the  pro- 
cessor design  is  to  obtain 
positive  target  detection 
with  a  low  false-alarm  rate. 
The  circuit  has  to  have 
some  "smarts"  so  that  it 
does  not  trip  on  the  first 
cycle  or  two  of  4-40  Hz 
audio  to  come  out  of  the 
Doppler  mixer.  In  order  to 
obtain  an  alarm  output, 
the  processor  requires  that 
a  large  number  of  cycles  of 
Doppler  occur  within  a 
relatively  short  span  of 
time  and  that  more  recent 
events  be  given  greater 
weight  than  those  which 
occurred  many  seconds 
earlier.  This  feature 
prevents  noise  from  caus- 
ing single-event  false 
alarms,  and,  as  a  conse- 
quence, the  circuit  almost 
never  produces  a  false  out- 
put. An  alarm  output  on  a 


real  person  is  obtained  in 
about  2  seconds. 

The  processor  has  four 
major  sections:  an  input 
preamplifier,  a  squaring 
amplifier,  a  pulse  counter, 
and  an  output  threshold 
detector.  It  also  contains  a 
power  supply  for  the  pro- 
cessing circuits  and  a 
regulator  for  the  Cunn- 
diode  oscillator,  Two  LED 
indicators  are  provided  to 
aid  in  setting  the  circuit 
sensitivity.  One  blinks 
when  Doppler  is  present; 
the  other  indicates  an 
alarm-decision  output,  Fig, 
12  is  a  schematic  diagram 
of  the  circuit. 

The  input  preamplifier 
has  a  4-40  Hz  bandpass 
which  is  obtained  by  RC 
rolloffs  in  the  input  and 
feedback  networks.  The  op 
amp,  U1 ,  is  an  RCA  type  CA 
3130  FET  input  op  amp.  I 
used  this  part  in  all  three 
stages  of  the  processor  be- 
cause it  has  a  number  of 
advantages  for  this  type  of 
circuit.  The  high-input  im- 
pedance permits  good  low- 
frequency  response  with 
small  (0.1  fiF]  capacitors.  If 
a  741 -type  amplifier  were 
used,  some  truly  huge 
values  would  be  required 
to  obtain  response  to  4  Hz. 
The  FET  input  stages  also 
permit  the  CA  3130  to  run 
from  a  single-ended  supply 
with  the  common-mode  in- 
put voltage  at  the  inputs  as 
much  as  one-half  volt 
below  ground.  This  was 
handy  in  the  last  stage. 
Finally,  the  output  section 
of  this  chip  is  a  CMOS  in- 
verter used  as  an  amplifier. 
This  permits  the  output  to 
swing  within  50  millivolts 
or  so  of  the  supply  volt- 
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Fig.  70.  X-band  transceiver  waveguide.  The  function  and 
size  of  the  lettered  holes  are  the  same  as  in  the  table  in  Fig. 
6. 


cated. 

The  second  stage  of  the 
processor,  U2f  also  uses 
the  CA  3130.  Positive  feed- 
back around  the  amplifier 
is  employed  to  obtain  a 
squaring  amplifier.  The  ob- 
jective is  to  turn  the  com- 
plex sine-wave  Doppler 
audio  into  a  series  of 
1  0-volt  peak -to- peak 
square  waves.  The  input 
circuit  of  U2  is  a  bit  novel 
and  requires  some  explana- 
tion. The  voltage  divider 
consisting  of  R7,  R8,  and 
R9  forms  the  reference  for 
both  the  inverting  and 
noninverting  inputs,  This 
reference  voltage  is  about 
5  volts.  The  6,8-Ohm  re- 
sistor, R8,  ensures  that  the 
voltage  at  the  inverting  in- 
put is  always  about  34 
millivolts  more  positive 
than  the  noninverting  in- 
put. In  the  absence  of  an 
audio  input  signal  (which  is 
ac  coupled),  the  op  amp  is 
always  driven  to  ground 
potential  because  of  the  in- 
tentional 34  millivolt  off- 
set introduced  between  the 
inverting  and  noninverting 


ages,  Thus  the  circuit  wi 
interface  directly  with 
CMOS  and,  in  the  case  of 
the  squaring  amplifier 
stage,  will  provide  an  out- 
put swing  equal  to  the  sup- 
ply voltage.  This  saved 
some  parts. 

The  noninverting  input 
of  U1  is  biased  at  +5  volts 
by  the  voltage  divider,  R3 
and  R4.  Input  capacitor  CI 
and  resistor  R1  form  a  high- 
pass  filter  with  a  4-Hz  cor- 
ner frequency.  R2  and  C2 
form  a  40-Hz  low  pass.  The 
amplifier  gain  is  set  to  60 
dB  by  feedback  resistors 
R5  and  R6.  Capacitor  C5  is 
used  to  obtain  a  40-Hz 
high-pass  rolloff  in  the 
feedback  network.  The  68 
microfarad  capacitor,  C4, 
in  conjunction  with  R6, 
causes  the  gain  to  decrease 
below  4  Hz.  The  amplifier 
gain  is  unity  at  dc  so  the 
output  sits  at  the  input  bias 
point  of  +5  volts  in  the 
absence  of  an  input  signal. 
High-frequency  compensa- 
tion of  the  preamplifier  re- 
quires  a  100  pF  capacitor 
from  pin  1  to  pin  8  as  indi- 


Dc  supply 

Frequency  shift 

Frequency  shift 

Frequency  shift 

voltage 

matched  load 

osc,  pulled  high 

osc.  pulled  low 

Volts 

vswr  1.1  to  1 

with  2  to  1  vswr 

with  2  to  1  vswr 

7.0 

-15  MHz 

^25  MHz 

-25  MHz 

7.5 

-7  MHz 

+  5  MHz 

-18  MHz 

8.0 

0  MHz 

+  10  MHz 

-14MHz 

8.5 

+  5  MHz 

+  13  MHz 

-7  MHz 

9.0 

+  8MHz 

+  17  MHz 

-6  MHz 

Table  4.  Effect  of  load  vswr  on  frequency  pushing.  This  table  indicates  the  effect  of  load 
vswr  upon  the  center  frequency  and  tuning  sensitivity  of  the  oscillator.  Note  that  when 
the  frequency  was  pulled  low,  the  initial  frequency  could  not  be  restored  with  supply 
voltage.  Diode  number  1  was  used  with  a  /290-inch  diameter  iris. 
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Fig.  11.  Connection  of  an  i-f  preamplifier  to  the  X-band 
transceiver,  C  is  the  shunt  capacitance  of  the  diode  mount 
(about  13  pFj.  inductor  L  tunes  the  mount  capacitance  to 
the  i-f  frequency  and  provides  a  dc  return  for  the  crystal 
current  A  3N200  or  similar  dual-gate  FET  would  make  a 
suitable  preamplifier. 


inputs.  This  offset  is  suffi- 
cient to  overcome  the 
worst  case  input  offset  of 
the  op  amp  and  ensures 
that  the  output  voltage 
always  swings  to  ground. 
This  is  done  so  that  the  LED 
driver,  Ql,  is  normally  off. 

The  particular  configu- 
ration used  was  chosen 
because  it  is  independent 
of  both  supply-voltage  and 
resistor  variations.  No 
precision  parts  are  re- 
quired. 

The  Doppler  signal  is 
coupled  into  the  squaring 
amplifier  input  from  the 
preamplifier  stage  via 
capacitor  C6  and  gain  con- 
trol RIO.  When  RIO  is  set  to 
full  gain,  less  than  50 
millivolts  of  Doppler  at  the 
input  to  the  squaring 
amplifier  is  sufficient  to 
obtain  a  10-volt  peak-to- 
peak  square  wave  output 
from  U2.  The  presence  of 
Doppler  causes  LED  —1  to 
flash  at  the  Doppler  rate, 

The  circuitry  following 
U2  is  the  heart  of  the  pro- 
cessor. It  is  here  that  the 
low  false-alarm  rate  is  ob- 
tained. In  effect,  the  circuit 
is  an  analog  pulse  counter 
with  a  short  memory,  The 
first  section,  consisting  of 
C7,  R13,  andCRI,  is  a  recti- 
fying differentiator.  It  con- 
verts the  square  waves 
from  U2  into  a  series  of 
short  positive-going  pulses. 
The  shunt  diode  rectifier 
clips  all  negative-going 
edges  so  only  the  positive 
pulses  remain. 

These  positive  pulses 
charge  C8  through  R14« 
The  series  1N914,  CR2, 
prevents  the  accumulated 
charge  from  discharging 
back  through  R13  to 
ground    The  effect  of  R14 


is  to  make  the  narrow 
positive  pulses  into  a  cur 
rent  source.  As  a  result,  the 
voltage  accumulated  in  C8 
is  a  function  of  the  number 
of  input  pulses.  The  circuit 
is  essentially  a  pulse 
counter  with  an  analog 
voltage  output. 

This  approach  is  simpler 
and  cheaper  than  a  digital 
counter  and  can  be  made 
to  "forget"  at  any  rate 
desired  The  objective  is  to 
have  the  circuit  slowly 
reset  itself  if  an  insufficient 
number  of  pulses  are 
counted.  This  is  a  way  to 
give  more  recent  events 
more  weight  in  determin- 
ing if  there  is  an  intruder 
present.  Two  groups  of 
pulses  separated  by  a  short 
interval  in  time  should  set 
off  the  alarm.  Similar 
groups  spaced  widely 
apart  in  time  (several 
minutes  apart)  should  not. 
The  "forget-it"  function  is 
obtained  by  R17,  which 
slowly  discharges  C8.  Ad- 
justment of  R17  allows  the 
circuit  to  have  any  mem- 
ory time  required. 

The  output  of  the  analog 
pulse  counter  is  applied  to 
U3,  another  CA  3130  op 
amp.  U3  functions  as  both 
a  high-impedance  com- 
parator and  as  a  one-shot 
multivibrator.  The  invert- 
ing input  of  the  amplifier  is 
referenced  to  +2  volts  by 
R15  and  R16.  The  voltage 
from  the  analog  pulse 
counter  is  applied  to  the 
noninverting  input,  When 
this  voltage  is  less  than  +2 
volts,  the  output  of  U3  is  0 
volts.  When  the  input  ex- 
ceeds +  2  volts,  the  output 
of  the  CA  31 30  goes  to  + 10 
volts  and  the  circuit 
becomes  a  one^shot 


The  one-shot  functions 
as  follows:  C9  is  initially 
discharged  via  CR4.  CR3  is 
reverse  biased,  which  ef- 
fectively disconnects  C9 
from  the  input  to  U3.  Thus, 
the  only  capacitor  in  the 
pulse  counter  circuit  is  C8. 
When  the  output  of  the  CA 
3130  goes  to  +10  volts, 
CR3  becomes  forward  bi- 
ased, and  since  C9  is  essen- 
tially discharged,  the  volt- 
age at  the  noninverting  in- 
put of  U3  is  nearly  10  volts. 
This  positive  feedback 
holds  the  output  of  U3  at 
+  10  volts.  C9  starts  to 
charge  through  R17  and 
the  voltage  at  the  nonin- 
verting input  falls  toward 
ground  at  a  rate  deter- 
mined by  the  R17  and  C9 
time  constant  C8  is  also  in 
the  act,  but  to  a  lesser  ex- 
tent because  of  its  lower 
capacitance  relative  to  C9, 
Eventually,  the  voltage  at 
pin  3  drops  below  +  2  volts 
and  the  circuit  resets.  The 
output  voltage  from  U3 
then  returns  to  ground 
potential  The  output  pulse 
width  is  more  than  one  sec- 
ond with  the  values  shown 
The  alrangement  of  the  cir- 
cuit is  convenient  in  that 
longer  pulse  widths  may  be 
obtained  by  increasing  the 
value  of  C9  without  any  ef- 
fect ufc>on  the  analog  pulse 
counter.  In  one  version  of 
the  circuit,  the  output 
pulse  width  was  increased 
to  3  minutes  by  increasing 
C9  to  about  60  jjF.  In  this 
application,  the  output 
pulse  operated  an  alarm 
circuit  directly  for  a 
3-minute  interval 

The  LED  drivers,  Ql  and 
Q2,  are  2N2222  or  similar 
NPN  transistors  connected 
as  emitter  followers.  Just 
about  any  LED  will  work  I 
used  the  high-efficiency 
HP  5082-4650  types  which 
make  a  lot  of  light  from 
only  10  mA  of  current.  If 
lower-efficiency  LEDs  are 
used,  the  820-Ohm  resis* 
tors,  R1fl  and  R19,  may  be 
reduced  in  value  to  obtain 
more  current.  Note  that  the 
LED  driver  collectors  are 
returned  to  the  unregulat- 


ed +  12-volt  line  and  not  to 

the  +10-volt  regulated 
supply.  This  is  intentional 
The  current  pulses  created 
by  the  LED  drivers  could 
get  back  into  the  low  level 
input  stages  and  cause  an 
oscillation  via  the  +10 
supply  line.  By  using  the 
connection  indicated,  the 
voltage  regulator  isolates 
the  low-level  stages  from 
these  current  pulses 

The  Doppler  processor 
operates  from  a  nominal 
12-  to  15-volt  dc  input 
Higher  voltages  can  be 
used  if  the  heat  sinking  of 
the  supply  regulators  is  im- 
proved, A  10-volt  supply 
was  chosen  for  the  op 
amps  to  ensure  sufficient 
"overhead"  to  maintain 
the  voltage  regulator  in 
regulation.  The  CA  3130s 
require  at  least  8.5  volts  to 
really  work  well  The  regu- 
lator for  the  Cunn-diode 
oscillator  supplies  +7 
volts  and  is  compatible 
with  the  Microwave  Asso- 
ciates Gunn  diodes  The 
8- volt  Alpha  parts  will  also 
work  from  this  voltage. 

The  regulator  circuit  was 
designed  to  supply  the 
7-  and  10-volt  requirements 
using  standard  5-  and  8-volt 
^-terminal  regulators  of  the 
MC7800  series.  Seven  votts 
is  obtained  by  offsetting 
the  common  terminal  of 
U4,  a  MC7805  CP,  1  volts 
above  ground.  This  is  ac- 
complished with  emitter 
follower  Q3,  which  has  its 
base  referenced  to  a  divid- 
ed sample  of  the  7- volt 
regulator  output.  The  sam- 
ple is  derived  from  divider 
R22  R24.  Resistor  R24  is  a 
select  in  test  value  and  is 
used  to  adjust  the  circuit  to 
exactly  7  volts  of  output 
The  divider  cannot  be  fixed 
because  of  the  wide  out- 
put-voltage tolerance  of 
U4  and   the  variations  of 

Vbe  of  Q3.  The  +  10-volt 
regulator  is  made  by 
referencing  the  common 
terminal  of  an  8-volt  three- 
terminal  regulator  chip  to 
the  +2-volt  source  at  the 
emitter  of  Q3.  The  current 
from  the  common  terminal 
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to  ground  for  both  chips 
runs  through  Q3.  An  emit- 
ter follower  was  used 
rather  than  a  simple  resis- 
tive divider  to  provide  a 
low- impedance  constant 
voltage  sink  for  this  cur- 
rent and  to  avoid  the 
necessity  for  high-dissipa- 
tion low-value  resistors  in 
the  voltage-divider  net- 
work, 

Doppler  Radar  Construc- 
tion 

The  complete  Doppler 
radar  is  packaged  in  a  5,5" 
x  1.5"  x  3.0"  minibox  as  in- 
dicated in  the  photos.  The 
X-band  transceiver  is 
mounted  to  the  top  ex- 
terior surface  of  the  box 
with  a  clamp  which  grips 
the  waveguide.  The  Dop- 
pler processor  card  is 
mounted  inside  the  box 
and  attached  to  the  same 
surface  as  the  waveguide, 
The  card  is  mounted  with 
number  6  screws  and 
spacers.  This  arrangement 
makes  it  possible  to 
remove  the  bottom  cover 
for  test  or  servicing 
without  disturbing  any  wir- 
ing. The  sensitivity  control 
and  input/output  terminal 
strip  are  mounted  on  one 
side  of  the  box.  The  LED  in- 
dicators were  mounted  on 
one  end  of  the  bottom 
cover  and  connected  to  the 
circuit  card  with  long  leads 
to  permit  easy  removal  of 
the  cover. 

The  Doppler  processor 
card  is  constructed  using 
copperclad  PC  board  and 
push-in  standoff  terminals. 
Wiring  is  all  point-to-point. 
There  is  no  particular 
magic  in  the  layout  except 
to  keep  the  signal  flow  in 
one  direction.  The  circuit 
does  have  a  lot  of  gain,  but 
no  difficulty  with  oscilla- 
tion was  encountered.  Just 
keep  the  output  portions  of 
the  circuit  from  being 
routed  near  the  preampli- 
fier input.  Signal  flow  is 
from  right  to  left  in  the 
photo  of  the  circuit  card. 
U1  is  in  the  lower  right- 
hand  corner  of  the  card 
and  U3  is  in  the  lower  left- 


Photo  F  X-band  transceiver  breadboard.  The  X-band  transceiver  was  developed  by  add- 
ing a  simple  "diode  in  the  guide"  mixer  assembly  to  the  breadboard  oscillator.  The  cou- 
pling iris  is  clamped  between  the  mating  waveguide  flanges. 


hand  corner.  The  three 
large  parts  to  the  left  of  U1 
are  capacitors  for  a  120-Hz 
notch  filter  that  was 
deleted  from  the  circuit. 
They  are  not  required  and 
are  not  indicated  on  the 
processor  schematic  The 
voltage  regulator  chips,  U3 
and  U4,  are  mounted  to  the 
circuit  card.  This  arrange- 
ment provides  sufficient 
heat  sinking  for  the  power 
dissipated  at  input  volt- 
ages up  to  15  volts. 

The  output  from  the 
Doppler  mixer  is  con- 
nected to  the  processor  in- 
put at  terminals  T5  and  T6 
Shielded  cable  is  used  to 
prevent  noise  pickup.  The 
mixer  diode  on  the  X-band 
transceiver  has  an  output 
terminal  and  a  ground  ter- 
minal, A  10k  resistor 
should  be  connected  from 
the  output  terminal  to 
ground.  This  serves  two 
purposes:  It  provides  a  dc 
return  for  the  Doppler  mix- 
er and  it  serves  to  ensure 
discharge  of  the  coupling 
capacitor,  CI,  in  the 
Dop pier-processor  pre- 
amplifier The  output  ter- 
minal of  the  mixer  is  con- 
nected to  input  terminal  T5 
on   the   processor  via   the 


shielded  center  conductor 
of  the  input  cable.  The 
ground  terminal  on  the 
mixer  is  connected  to  T6  on 
the  processor  with  the  coax 
cable  braid. 

The  connections  to  the 
mixer  from  the  preampli- 
fier should  be  made  prior 
to  final  installation  of  the 
mixer  diode,  This  is  done  to 
reduce  the  danger  of  diode 
burnout  during  the  solder* 
ing  operation. 

The  Gunn-diode  oscil- 
lator portion  of  the  X-band 
transceiver  is  powered 
from  terminal  T7,  the  7-volt 
output  of  the  processor 
voltage  regulator. 

Doppler  Radar  Operation 

and  Test 

Some  initial  testing  of 
the  Doppler  processor  may 
be  performed  indepen- 
dently of  the  X-band  cir- 
cuitry. This  is  useful  to 
isolate  any  problems  with 
the  processor. 

After  checking  the  wir- 
ing, apply  12  to  15  volts  dc 
to  the  processor  supply  in- 
put terminal,  T3.  Load  the 
+  7-volt  regulator  with  a 
50-Ohm,  1-Watt  resistor. 
This  witl  draw  140  mA  from 
the  oscillator  supply  and 


win  simulate  the  Cunn- 
oscillator  load,  Measure 
the  +  7-volt  regulator  out- 
put. It  will  not  be  exactly  7 
volts.  Adjust  the  select  in 
test  resistor,  R24,  to  obtain 
7  volts  within  a  tolerance 
of  plus  or  minus  250  milli- 
volts. The  voltage  at  the 
output  of  the  +10-volt 
regulator  should  be  checked 
and  will  be  pretty  close.  9.5 
to  10,5  volts  is  acceptable. 
Voltages  less  than  9  5  witl 
cause  performance  of  the 
op  amps  to  degrade.  If  at! 
is  well,  the  voltage  at  the 
emitter  of  Q3  will  be  just 
about  2  volts.  If  this  is  the 
case  and  the  10-volt  supply 
is  wrong  or  inoperative,  the 
problem  is  with  U3.  If  both 
supplies  are  wrong,  the 
problem  is  with  U4  and  Q3. 

Once  the  dc  supply  is 
operating,  the  rest  of  the 
circuit  may  be  tested. 
When  power  is  first  afh 
plied,  the  large  capacitors, 
C3  and  C4,  must  charge.  LH 
will  be  inoperative  for 
about  20  seconds,  so  do 
not  worry  if  things  don't 
work  immediately  after 
power-up. 

Apply  a  20-Hz  audio  sig- 
nal to  the  preamplifier  in- 
put. Use  plenty  of  attenua- 
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Fig,  12.  Doppler-signal  processor  schematic.  This  circuit  provides  a  10-volt  CMOS-compatible  logic  output  when  a  Dop- 
pler  return  is  received  The  output  stage  will  provide  up  to  2  mA  of  output  current  to  an  external  load. 


tion.  50  or  100  microvolts 

rms  should  be  sufficient. 
U1  has  a  gain  of  1000  (60 
dB)  and  will  easily  provide 
the  50  millivolts  of  input 
required  to  drive  U2  to  full 
output. 

Increase  the  input  to  U1 
until  50-100  millivolts  is  ob- 
tained at  test  point  T8.  Set 
R10  for  maximum  sensitivi- 
ty and  check  for  a  square 
wave  at  terminal  T1.  The 
amplitude  should  be  10 
volts  peak-to-peak. 

At  this  point,  LED  in- 
dicator 1  should  be  illumi- 
nated. Removal  of  the 
audio  input  or  a  decrease 
in  gain  adjustment  will 
cause  the  LED  to  go  out,  If 
it  remains  on,  check  to  see 
if  pin  6  of  U2  has  returned 
to  ground.  If  pin  6  is  at 
+  10  volts  instead  of 
ground,  then  there  is  a 
problem  in  the  input  bias/ 
offset  circuit  of  U2. 

With    the   square   wave 


present  at  T1,  a  series  of 
sharp  pulses  should  be  ob- 
served at  the  junction  of 
C7  and  CR1.  The  pulses 
should  be  positive-going 
and  have  an  amplitude  of 
several  volts.  The  pulse 
will  be  in  phase  with  the 
positive  edge  of  the 
squaring-amplifier  output. 
A  small  negative-going 
pulse  will  occur  in  phase 
with  the  falling  edge  of  the 
square  wave,  but  will  be 
clamped  to  —0.8  volts  by 
CR1. 

If  all  of  this  is  working, 
then  U3  will  have  decided 
that  a  target  is  present  and 
will  have  a  +  10-volt  out- 
put  at  T2. 

Remove  the  audio  input, 
T2  should  go  low  in  a  few 
seconds.  Apply  the  audio 
input,  T2  will  go  high  in 
about  2  seconds.  If  the 
voltage  at  pin  3  of  U3  is 
observed  on  a  scope  or 
very    high    impedance 


meter,  it  will  be  seen  to  rise 
slowly  upon  application  of 
audio  input  If  the  input  is 
removed  prior  to  reaching 
the  +2-volt  threshold,  it 
will  be  seen  to  decay  as 
R17  discharges  C8, 

If  the  2-volt  threshold  is 
reached,  the  monostable 
trips  and  the  voltage  at  pin 
3  will  jump  up  to  nearly  8 
volts  as  the  positive  feed- 
back is  coupled  from  C9 
via  CR3, 

LED  2  should  be  illumi- 
nated whenever  a  signal 
has  been  applied  for  more 
than  2  seconds. 

Upon  completion  of 
testing,  the  processor  may 
be  operated  with  the 
X-band  transceiver.  When 
first  connecting  the  trans- 
ceiver to  the  processor,  be 
sure  to  observe  the  cau- 
tions with  regard  to  con- 
nection of  the  mixer  diode. 
Do  ensure  that  C1  is  dis- 
charged   and    make    the 


mixer-diode  connections 
with  the  diode  removed 
from  the  mount  or  with  the 
mount  shorted.  Also,  be 
sure  to  check  for  oscil- 
lation of  the  Cunn-diode 
supply  regulator,  I  en- 
countered no  difficulty  as 
long  as  the  .1  jjF  capacitor 
and  33-Ohm  resistor  oscil- 
lation suppression  network 
was  used  at  the  Cunn- 
oscillator  power  terminals. 
Place  the  unit  in  opera- 
tion and  connect  a  scope 
to  T8  and  a  dc  VTVM  to  pin 
3  of  U3.  Walk  in  front  of 
the  waveguide  output  and 
observe  the  Doppler  wave- 
form on  the  scope,  The  dc 
voltmeter  will  indicate  the 
charge  and  discharge  of 
the  pulse-counter  circuit, 
LED  1  will  blink  whenever 
there  is  motion  and  LED  2 
will  be  illuminated  when 
enough  Doppler  cycles 
have  been  counted  to  give 
an  alarm  indication. 
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Historically,  Amateur  Radio  operators  have 
made  Important  contributions  to  the  art  and 
science  of  communications.  Once  again 
Amateur  Radio  assumes  leadership  In  advanced 
communications  technology.  You  have  the 
privilege  of  being  one  of  the  first  to  include  a 
Narrow  Band  Voice  Modulation  (NBVM)  system 
In  your  station.  The  VBC  Model  3000  Is  the 
system  that  you  have  been  hearing  about  for  a 
year  and  have  read  about  recently  in  QST  and 
the  1979  ARRL  Handbook.  It  Is  the  world's  first 
such  system. 

The  VBC  Model  3000  provides  full  audio  fevel  compression 

and  expansion.,,  complete  intelligibility  in  only  1300  hz 
bandwidth.  It  permits  you  to  take  full  advantage  of  other 
stations'  RF  speech  clippers  and  processors.,,  similar  to  the 
amplitude  compression  and  expansion  used  for  many 
years  in  telephone  and  satellite  communications. 
The  Model  3000  is  for  mobile  and  fixed  station  use  and 
requires  no  modifications  to  your  existing  equipment  It  is 
completely  self  contained,  including  its  own  audio 
amplifier.  The  unit  automatically  switches  into  transmit 
mode  when  microphone  is  keyed  or  voice  operation  is 
used.  It  connects  just  after  the  microphone  on  transmit  and 
just  prior  to  the  speaker  on  receive.  In  addition  to  its  basic 


function  of  operating  in  a  narrow  bandwidth,  the  Model 
3000  also  increases  the  performance  of  your  station  in  the 
following  ways: 

•  Reduces  adjacent  channel  interference 

•  Increases  signal  to  noise  ratio 

•  Increases  communications  range 

Some  of  its  outstanding  features  include: 

•  High  quality  narrow  band  speech 

•  Self  contained  transmit/receive  adapter 

•  Built  in  audio  amplifier 

•  5  active  filters  with  a  total  of  52  poles 

•  Rugged  dependable  hybrid  IC  technology 

•  Low  power  consumption 

Receive  only  features,  such  as  sharp  voice  and  CW  filtering 
and  amplitude  expansion,  provide  improved  reception 
without  requiring  a  unit  at  the  transmitting  station. 
For  the  more  advanced  experimenter  the  Model  3000  is 
available  in  a  circuit  board  configuration  for  building  into 
your  present  transceiver. 

Henry  Radio  is  ready  to  offer  technical  assistance  and 
advice  on  the  use  and  servicing  of  the  Model  3000 and  will 
help  introduce  new  owners  to  others  operating  NBVM 
units.  Get  in  on  the  ground  floor ...  order  yours  now. 

Price:    VBC  Model  3000  $349.00 

Circuit  board  configuration  $275.00 

For  more  detailed  information  please  call  or  write.  The 
Model  3000  will  be  available  from  most  Tempo  dealers 
throughout  the  US.  and  abroad. 


NEW  TOLL  FREE  ORDER  NUMBER:  (800)  4214631 

For  all  states  except  California 

Calif,  residents  pleas*  call  coiled  on  our  regular  numbers. 

i  1240  W.  Olympic  Blvd.,  Los  Angeles,  Calif.  90064  213/477-6701 
931  N.  Euclid,  Anaheim,  Calif  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 
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For  these  tests,  the  open- 
ended  waveguide  is  suffi- 
cient antenna.  The  gain  is 
about  5  dB.  A  range  of  10 
feet  or  so  will  be  obtained 
with  this  antenna. 

The  Doppler  frequency 
may  be  counted  by  con- 
necting a  frequency 
counter  to  T1.  Use  a  gate 
time  of  one  second.  The 
count  accumulated  will  be 
the  total  number  of  Dop- 
pler cycles  averaged  over 
the  one-second  interval 
Observation  of  the  scope 
will  confirm  that  the  Dop- 
pler waveform  is  complex 
and  is  not  a  single  frequen- 
cy. 

The  processor  output  is 
a  CMOS-compatible  logic 
level  that  goes  from  0  to 
+  10  volts  when  a  target  is 
detected.  In  my  applica- 
tion, CMOS  logic  was  used 
to  process  inputs  from  a 
number  of  sensors.  The 
output  may  also  be  inter- 
faced directly  with  other 
devices.  The  CA  3130  out- 
put stage  will  source  or 
sink  5  milliamperes,  which 
is  sufficient  to  drive  an  out- 
put buffer  or  relay  driver 
for  higher  current  loads. 
Fig.  1 3  is  a  suggested  buffer 
for  loads  of  up  to  2 
Amperes, 

If  the  radar  is  to  be  used 
as  an  intrusion  detector, 
set  it  up  for  a  couple  of 
weeks  in  the  intended  loca- 
tion. Connect  an  electro- 
mechanical counter  to  the 
output  to  record  false 
alarms.  This  will  permit  op- 
timization of  the  sensitivi- 
ty setting  and  installation 
without  creating  a  lot  of 
bothersome  false  alarms, 
The  circuit  has  plenty  of 
sensitivity  and  will  see  a 
person  at  up  to  100  feet 
with  a  20  dB  gain  antenna. 
Avoid  instal  lations 
which  look  directly  at  a 
street,  Autos  have  a  large 
radar  cross  section  (as 
most  of  us  know  by  now) 
and  are  detected  at  a 
greater  distance  than  peo- 
ple. What  you  definitely  do 
not  need  is  a  noisy  device 
which  informs  you  that 
your   neighbor   is   backing 


out  his  car! 

The  unit  may  be  installed 
in  a  wood  cabinet  and  will 
work  right  through  materi- 
als such  as  one-quarter- 
inch  paneling  or  plywood, 
Wallboard  and  plaster  at- 
tenuate the  signal  and  tend 
to  mitigate  the  effects  of 
passing  autos  if  the  unit  is 
properly  positioned. 

Antennas 

I  use  a  small  horn  having 
a  length  of  2,5  inches  and 
an  aperture  of  2.3  and  3.0 
inches.  This  is  not  an 
especially  good  horn  de- 
sign from  a  sidelobe  stand- 
point, but  it  serves  the  pur- 
pose. Horns  are  easy  to 
make  and  have  the  advan- 
tage that  their  gain  and 
beamwidth  are  easily  cal- 
culated. You  can  make  a 
horn  which  will  almost  ex- 
actly cover  the  area  to  be 
protected. 

Conclusion 

In  writing  this  article,  I 
have  tried  to  inspire  in- 
terest in  X-band  microwave 
projects  at  several  levels. 
The  theory  of  Cunn-oscil- 
lator  operation  and  a  basic 
oscillator  design  are  there 
for  those  who  want  the 
"how-to"  information  to 
build  one  into  a  communi- 
cation system  of  their  own 
design. 

The  X-band  transceiver 
presented  is  far  from  an  op- 
timal gadget  (especially  in 
terms  of  noise  figure),  but 
it  does  provide  a  simple 
and  inexpensive  vehiclefor 
experimentation  in  both 
X-band  communications 
and  Doppler  radar,  1  would 
like  to  see  someone  mount 
two  transceivers  at  the 
focus  of  a  pair  of  3-foot 
dishes  and  have  a  QSO  or 
two.  A  number  of  years 
agop  a  friend  sent  fast-scan 
TV  over  a  1000-foot  path 
using  a  similar  arrange- 
ment. By  adding  atten- 
uators at  the  receiver,  a 
10-mile  path  was  simulated 
with  good  results.  X-band 
offers  plenty  of  oppor- 
tunity for  TV  experiments 
and  for  truly  secure  COm- 
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Fig.  13.  High-current  driver.  This  circuit  uses  a  high-current 
Darlington  power  transistor  (Motorola  Ml  3000)  and  will 
boost  the  output  capability  of  the  Doppler  processor  such 
that  loads  up  to  2  Amps  at  24  volts  may  be  driven.  The 
diode  is  to  prevent  inductive  kickback  damage  to  the  tran- 
sistor if  inductive  loads  are  connected.  The  two  unlabeled 
resistors  are  included  on  the  monolithic  Darlington  chip. 


mand  links  for  repeaters. 

Doppler  radars  are  inter- 
esting projects  in  them- 
selves. The  Doppler  pro- 
cessor presented  in  this  ar- 
ticle is  a  practical  design  I 
developed  to  deal  with  real 
intruders.  Two  such  units 
have  been  in  operation  for 
several  years  with  satisfac- 
tory results,  I  am  sure  that 
someone  will  find  other 
uses  for  this  handy  form  of 
motion  detection. 

This  article  would  not  be 
complete  without  a  word 
with  regard  to  the  "radia- 
tion hazard/'  Much  has 
been  written  of  late  which 
alleges  a  "microwave  radi- 
ation hazard/'  A  lot  of  this 
is  uninformed  speculation. 
It  has  been  known  for  years 
that  microwaves  (and 
lower-frequency  rf)  cause 
heating  of  tissue  and  that 
high-power  sources  such  as 
radars  are  hazardous. 

A  major  difficulty  oc- 
curs in  attempting  to  ex- 
trapolate the  observations 
for  short  exposure  to  high- 
power  sources  to  long  ex- 
posure to  low-power 
sources.  At  present,  the 
permissible  level  for  con- 
tinuous exposure  to  micro- 
waves or  low-frequency  rf 
is  not  known.  Certain  stan- 
dards have  been  proposed 
(10,  1r  or  0.1  milliwatts/sq. 
cm)  in  an  attempt  to  be 
super  safe  until  more  data 
is  accumulated. 


Conservative  standards 
are  one  thing.  The  real 
question  is  this:  What  pre- 
cautions should  be  ob- 
served in  amateur  micro- 
wave activities?  I  apply  the 
same  rules  that  I  have  used 
and  observed  as  a  working 
microwave  engineer  in  in- 
dustry for  the  past15  years. 
They  apply  equally  to  mi- 
crowave projects  as  to 
your  2  meter  kilowatt.  Do 
not  stay  in  situations  of 
high-power  density  for  long 
periods.  Do  not  stare  into 
the  output  of  a  waveguide 
source  for  any  period  of 
time  at  short  distances.  The 
level  falls  off  rapidly  with 
distance  and  is  negligible 
beyond  several  inches  for 
low-power  X-band  sources. 
Remember  that  a  high- 
power  VHF  transmitter  is 
equally  hazardous  if  you 
insist  in  holding  the  anten- 
na or  standing  within  a 
wavelength  of  it.  Time  is 
also  a  factor.  The  low- 
power  density  recommen- 
dations assume  exposure 
on  a  continuous  basis.  This 
is  seldom  the  case  in  a  hob- 
by activity,  In  short,  use 
common  sense. 

I  hope  that  this  article 
has  provided  a  starting 
point  for  some  interesting 
projects.  I  will  look  for- 
ward to  hearing  from 
anyone  who  either  builds 
the  equipment  or  who  has 
further  questions,  ■ 
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Legalized  ASCII!  The  Quad-S  System! 


even  the  FCC  approves 


At  last. 


Editor's  Note: 

Ed  Sommerf  ield  W2FJT  developed  this  clever  techinque  for  sending  ASCII  signals  via  SSTV  back  in  1977,  Naturally,  there  was  some 
doubt  as  to  the  legality  of  the  schema  since  Section  97.63  of  the  FCC  Rules  and  Regulations  permits  only  five  level  (Baudot)  radio 
teleprinter  signals.  Ed  began  a  long  correspondence  with  the  FCC  concerning  his  development,  and  in  October,  1978.  his  efforts  finally 
bore  fruit-  Below  is  an  excerpt  from  a  letter  dated  October  12, 1978,  written  to  George  Enuton  of  the  FCCs  Personal  Radio  Division: 

Regardless  of  the  type  of  information  transmitted  under  this  scheme,  the  actual  modulation  of  the 

transmitter  and  subsequent  transmitted  signal  is  classified  as  an  F5  emission  and  legal  for  transmission 

in  the  amateur  service,  subject  to  the  . . ,  restrictions  (of  Sections  97,61  and  97.65). 

(signed)  John  A.  Reed 

(approved)  Julian  T,  Dixon,  Chief,  Research  and  Standards  Division,  FCC 

For  reference,  Section  97.61  is  the  table  of  authorized  frequencies  and  emissions  while  Section  97.65  deals  with  (among  other  things) 
the  bandwidth  of  F5  emissions. 

So  here  we  have  it:  a  technique  for  transmitting  ASCII  on  the  ham  bands  which  carries  the  FCC  stamp  of  approval.  Now,  let's  get  soma 
systems  on  the  air. 


£  H.  SommerfJetd  W2FJT 
49  Spring  Road 
Poughkeepsie  NY  1260! 


The  FCC  does  not  permit 
_  amateur  radio  Tele- 
type™ transmission  of 
other  than  five-level 
Baudot  start/stop  code,  I 
have  not  been  able  to  find 
any  restriction,  however, 
on  the  content  of  an  SSTV 
picture.  Of  course,  alpha- 
numeric characters  are 
presently   being   sent   via 


SSTV.  These  characters  are 
formed  by  many  lines  of 
white/black  information, 
which  is  the  same  method  I 
am  using  to  transmit  ASCI  I. 
The  problem  with  the  ex- 
isting  SSTV  character 
transmission  system  is  that, 
although  displayed  char- 
acters are  easily  interpret- 
ed  by  humans,  they  are  ab- 
solutely not  interpretable 
by  another  machine,  be  it  a 
computer,  TTYr  or  other- 
wise. A  need  exists  today, 
and  that  need  will  grow 
tomorrow,  to  transmit 
8-level    binary   and   ASCII 


data.  Nothing  in  the  pres- 
ent FCC  rules,  however, 
says  that  binary  or  ASCII 
cannot  be  translated  into 
single  lines  on  an  SSTV  pic- 
ture and  sent  as  FSK  video. 
This  article  describes 
how  I  translated  8-tevel 
ASCII  code  into  crystal- 
controlled  SSTV  pictures. 
Also  described  are  some 
easily-achieved  transmis- 
sion standards. 

Overview 

The  Quad  5  (Slow  Scan 
Start  Stop)  adapter  was 
designed  to  accept  a  char- 


acter of  up  to  8  bits  (byte), 
from  sources  such  as  an 
8-bit  Teletype™  or  micro- 
computer, and  to  trans- 
late these  bits  into  a  single 
line  of  an  SSTV  picture 
The  picture  is  transmitted 
via  FSK  (Frequency  Shift 
Keying]  FM,  line  by  line 
(character  by  character), 
and  detected  by  either  a 
standard  SSTV  monitor 
from  which  the  binary  sig- 
nal can  be  extracted,  or  by 
a  microcomputer  cassette 
interface  modified  for  the 
appropriate  mark  and 
space  frequencies.  Use  of 


Horizontal  sync 

Vertical  sync 
Maximum  white 

Maximum  black 


Frequency 

1,200  Hz 


1,200  Hz 
2,300  Hz 
1,500  Hz 

Table  T.  SSTV  standards. 


Duration 

greater  than  5  m$  but 
less  than  30  ms 
greater  than  30  ms 


16  -  16  -  16  *  5)       = 


fb/20,480  ( - 

fb/8 

38,400  Hz/18  (  +  9  +  2) 

38T400  Hz/24  ( -  12  *  2) 

38t400  Hz/32  ( -  16  ^  2) 

fb/2,Q48(-  16  *  16  -  8) 


15  Hz  line  freq. 

38,400  Hz 

2,133  Hz  mark 

1t600  Hz  space 

1T200Hzsync 

150  Hz  serial-out  (10  bits) 


Table  2 
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the  recovered  binary  data 
depends  upon  the  applica- 
tion. In  my  application,  the 
binary  data  was  fed  into  a 
special  UART  for  comput- 
er processing.  A  block 
diagram  of  my  ASCII/SSTV 
transmitting  system  is 
shown  in  Fig,  1. 

Generating  the  Transmit- 
ting Signals 

The  selection  of  SSTV 
modulating  frequencies 
was  determined  by  the 
following  factors:  1.  Are 
there  existing  standards?  2> 
Can  crystal  control  be  ap- 
plied? SSTV  satisfies  the 
first  requirement;  reason- 
able standards  do  exist, 
See  Table  1+  Now  that  we 
know  the  range  of  frequen- 
cies from  which  the  sync, 
mark,  and  space  frequen- 
cies can  be  chosen,  let's  ex- 
amine two  ways  controlled 
frequencies  can  be  gener- 
ated, 

A  vco  (voltage-con- 
trolled oscillator)  requires 
adjustment.  A  crystal 
oscillator  does  not  re- 
quire adjustment.  I  select- 
ed the  crystal  method 
since  not  all  readers  have 
the  necessary  equipment 
for  precise  frequency  ad- 
justment. The  basic  crystal 
frequency  selected  was 
307,200  Hz,  which  we  will 
call  fb.  The  various  fre- 
quencies derived  from  fb 
are  shown  in  Table  2.  All 
frequencies  except  2,133 
Hz  and  1,600  Hz  are  de- 
rived from  repeated  divi- 
sions by  2,  and  therefore 
will  be  locked  in  phase 
with  the  150Hz  serial-out 
clock,  Both  mark  and 
space  can  be  viewed  on 
any  SSTV  monitor,  and  this 
can  be  helpful  for  signal 
checking. 

Now  that  the  mark, 
space,  and  sync  frequen- 
cies have  been  assigned, 
let's  discuss  duration. 
We're  going  to  use  one  of 
the  crystal  subfrequencies 
to  define  the  number  of 
pulse  groups  per  SSTV  line. 
At  least  eight  are  needed 
for   a    binary    byte.    The 


nearest  exact  crystal  sub- 
frequency  for  this  purpose 
is  150  Hz,  or  ten  times  the 


line  frequency  of  15  Hz. 
Thus,  the  SSTV  line  time  of 
66+66  ms  will  be  divided  in- 
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to  10  equal  segments  of 
6,66  ms.  Since  we  only 
need  eight  segments,  the 
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Fig.  1.  Overview  of  the  transmitting  system. 
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Fig,  3.  Transmitter  signal  and  V-sync  generator. 


other  two  (13.33  ms)will  be 
used  for  sync, 

Here's  How  Jt  Was  Done 

Instead  of  the  usual 
point-by-point  logical  de- 
scription, which  is  an  ex- 
cellent cure  for  insomnia, 
I'm  going  to  describe 
logical  functions.  The 
functional    diagram    will 


show  notes  as  to  which 
detailed  logic  blocks  are 
included  in  each  function. 
IC1  (Fig,  2)  is  a  free- 
running  307,200  Hz  crystal 
oscillator,  and  is  the  basic 
timing  source  for  the  trans- 
mitter, IC1  drives  a  com- 
plex countdown  timing 
chain  consisting  of  IC2-IC5, 
An  output  at  38,400  Hz  is 


used  to  drive  a  program- 
mable frequency  generator 
IC8,  IC9,  and  IC10  (Fig.  3). 
The  timing  for  this  function 
is  shown  in  Fig,  4>  The  out- 
put frequencies  of  this  gen- 
erator are  divided  by  2  by 
IC9  to  provide  a  sym- 
metrical output  signal  at 
2r1 33  Hz  for  mark,  1600  Hz 
for  space,  and  1200  Hz  for 
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Fig.  4,  Programmable  frequency  generator  waveforms. 
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sync.  IC15  is  a  bandpass 
output  amplifier/driver 
with  a  cutoff  of  about  3.0 
Hz. 

Another  pair  of  outputs, 
described  by  timing  wave- 
form rather  than  frequen- 
cy, are  obtained  from  IC4 
and  IC5  to  provide  the  bit 
timing  logic  signals  for  the 
parallel-to-serial  converter. 

Signal  Conversion  and 
Frame  Definition  Logic 

Control  of  the  timing 
chain  is  based  upon  a  66.67 
ms  line  and  an  8  second, 
128  line  frame.  Let  us  refer 
to  a  typical  line  sequence 
and  its  significant  timing 
points  (Fig,  5)  and  line 
events.  The  sequence  is  as 
follows: 

1.  Horizontal  (H-sync) 
begins. 

2.  The  parallel-to-serial 
shift  register  is  loaded,  but 
not  shifted  out. 

3.  H-sync  ends. 

4a,  Signals  are  shifted  out 
of  the  parallel-to-serial 
shift  register.  These  serial 
signals  are  applied  to  the 
variable-count  timing  gen- 
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erator  (IC8-10)  to  generate 
an  FSK  FM  signal 
4b.  While  signals  are  being 
shifted  out,  a  control  line  is 
made  active  to  the  external 
source  to  present  the  next 
character.  Vertical  sync 
(V-sync)  is  generated  when 
IC7  pin  10  (Fig.  3)  is  held 
low  by  IC14  pin  8,  This 
causes  a  continuous  sync 
frequency  of  1200  Hz  to  be 
transmitted.  Pin  10  is 
allowed  to  go  low  for  67  ms 
to  generate  a  V-sync  pulse. 
At  the  beginning  of  each 
line,  IC12  and  IC13  are 
decremented.  When  128 
countdowns  are  reached, 
I  CI  4  provides  a  negative 
pulse  to  IC7  pin10(through 
IC8)  and  a  vertical-sync 
pulse  is  generated.  During 
V-sync  time,  IC11  is  held  in 
a  load  state.  Its  bits  are  not 
shifted  out  until  the  begin- 
ning of  linel. 

Test  Configuration  (Fig.  6} 

In  order  to  test  the 
system,  a  binary  pattern 
consisting  of  ASCII  charac- 
ters @A-0  was  generated 
by  temporarily  connecting 
the  vertical  line  counter, 
IC12,  to  the  low-order  data 
input  bits  of  1C11 .  The  high- 
order  bits  of  IC11  are  fixed 
at  0100.  Thus,  the  repeti- 
tive pattern  shown  in  Fig.  7 
consists  of: 
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Fig.  5.  Significant  transmitter  timing  waveforms. 


0100         1110 
0100        1111 

01 00  0000 
The  FSK  output  [Fig.  7) 
was  tested  by  viewing  it  on 
a  standard  SSTV  monitor, 
recording  it  on  an  audio 
cassette,  and  then  playing  it 
back  through  the  same 
SSTV  monitor.  This  was 
done  in  order  to  ascertain 
whether  the  bit  time  lengths 
were  sufficient  to  accom- 
modate variations  in  tape 
recorder  speeds. 

Modifying    the    Original 
Design 

After  using  Quad-5  for  a 
time,  it  became  apparent 
that  certain  changes  could 
be  made  to  the  hardware 
that  might  make  it  possible 
to  use  a  UART  at  a  later 


date.  Also,  changes  to  the 
format  of  the  frame  could 
be  made  to  make  it  easier 
for  the  receiving  station,  in- 
cluding the  FCC,  to  deter- 
mine the  nature  of  the  data 
being  sent. 

By   Quad-S    line   defini- 
tion, we  will  always  send  a 


fixed  line  format  of  10  bits 
that  will  be  designated  as 
shown  in  Fig.  7.  In  order  to 
make  it  easier  to  detect  er- 
rors when  data  is  received, 
the  data  is  put  together  in  a 
manner  so  as  to  be  self- 
checking.  In  other  words, 
one  part  of  the  data  is  used 
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Fig.  6.  Test  generation  hardware  configuration. 


Fig,  Z  FSK  output  as  viewed  on  an  SSTV  monitor,  Photo  at  left  shows  Quad-S  transmitter  output  to  cassette  tape  input 
Photo  at  right  was  produced  from  cassette  tape  output  Both  photos  show  SSTV  FSK  uppercase  ASCII  @A-O(40-4f  hex  J. 
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to  check  the  other  part 
There  are  many  ways  to  do 
this;  one  easy  way  is  the 
parity  method.  Error  detec- 
tion via  parity  states  sim- 
ply that  the  sum  of  all  "1" 
bits  (bits  at  the  "1"  level)  in 
a  word  must  always  be 
either  even  or  odd  {see  Fig. 
9).  Even  is  defined  as  0,  2,  4, 
6,  or  8  bits.  Odd  is  defined 
as  1,  3,  5,  7,  or  9  bits.  The 
choice  of  even  or  odd  pari- 
ty may  appear  to  be  op- 
tional, but  odd  parity  is  ac- 
tually the  better  choice  for 
the  following  important 
reason:  If  no  bits  are 
received,  this  would  be 
equal  to  a  bit  sum  of 
0— even.  Even  parity  de- 
mands that  the  sum  of  all 
"1"  bits,  including  the  pari- 
ty bitf  be  even.  0  bits  is 
even  and  is  also  an  error 
condition  which  would 
pass  the  test  for  good  data. 
Odd  parity,  on  the  other 
hand,  demands  that  the 
sum  of  all  "1"  bits,  in- 
cluding the  parity  bit,  be 
odd;  0  bits  is  even  and 
therefore  is  an  error  condi- 
tion that  would  always  be 


detected.  How  do  you 
make  the  sum  of  all  bits 
which  are  sent  odd?  Refer 
to  Fig.  9.  Notice  that  if  the 
sum  of  all  bits,  not  in- 
cluding the  parity  bit,  is 
even,  uppercase  ASCII  let- 
ter "A"  for  example,  then 
the  parity  bit  is  turned  on 
to  make  the  sum  odd.  Con- 
versely, if  this  sum  is  al- 
ready odd,  uppercase 
ASCII  letter  "J"  for  exam- 
ple, then  the  parity  bit  is 
left  in  the  off  condition  to 
retain  an  odd  sum.  Thus 
the  sum  of  all  "1"  bits  in  a 
word  is  always  odd  for  odd 
parity.  The  sender  must 
generate  this  parity  bit 
through  the  use  of  either 
hardware  (74180  module), 
or  by  programming,  if  a 
microprocessor  is  used. 
The  other  important  hard- 
ware specification  is  that 
the  Isb  (/east  significant  h it) 
will  immediately  follow 
the  sync  bit  on  each  line.  If 
there  are  only  7  bits,  as  in 
ASCII,  then  the  Isb  will 
follow  the  sync  bit  and 
there  will  be  1  bit  position 
open    (usually    forced    to 
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F/g.  9.  Quad-S  header  formats  for  both  transmission  and 
acknowledgement 


zero}  just  before  the  parity 
bit.  This  line  format  is 
shown  in  Fig.  8. 


These  changes  will,  of 
course,  require  some 
method    of   frame   format 


TIME 


SENDING  STATION 


GH 

ANNOUNCE     TRANSMISSION 
MODE    VERBALLY 

1  i 

©- 

SEND    VERTICAL    SYNC 

v 

SET    ACK  -0.   SET    LINE 
DQUNT  ft  PARITY    IN   HEADEft 
SEND    HEADER 

RECEIVING    STATION 


SET   CONTROLS    TO  RECEIVE 
MODE    BEING   SENT 
(ASCH,   BINARY, BAUDOT] 


GET   READY    FOB    HEADER 


WAIT   FOR   HEADER 

IS   HEADER    PARITY  OK? 


TES 


GET    DATA    FOR    A    LINE 
GENERATE    PARhTT    BlTH 
SEND    THE    LINE, SUBTRACT 
I  FROM  LINE   COUNT 


NO 


[no 
(T) ERROR 


SAVE    LINE    COUNT 
SET   REA&T   TO  RECEIVE 
UP    TO  126  LINES    OF  DATA 


WAIT    FOR  DATA   LINE 
IS   LINE  PARITY  OKP 


YES 


DOES    LINE   COUNT  »0 
(ALL  LINES   SENT) 


© 


0 

ERROR 


YES 


SMUT  TRANSMITTER   OFF, 
00  TO  RECEIVE   MOPE  & 
WAIT  FOR  ACKNOWLEDGEMENT 
VERTICAL  SYNC  a  HEADER 


SAVE   LINE    DATA,  DISPLAY 

IF  DESIRED 

SUBTRACT  I  FRDMLINE  COUNT 


I 


HAS    SENDEft  STOPPED 
TRANSMITTING? 


Y£S 


UNE   COUNT  ■  0? 
CALL  LINES  RCVD* 


MO 


TES 


B  1  NO  ERROR 


SET  READY  FOR  HEADER 


T 


"£_ 


LINE  COUNT  -0? 
(ALL  LINES  flCVDl 


NO 


YF.S 


SEND  VERTICAL 
SYNC 


K i— - 


*/T)  ERR 

_L_ 


OR 


SEND    VERTICAL 
SYNC 


i£   ERROR   RATE 
ACCEPTABLE    FOR 
THIS   MODE? 


T 


NO 


I 


SEND    ERROR 
ACKNQWLEDGEMENT 
READER  {FIG.  9) 


TES 


SEND  NO-ERROR 
AC  KHOW  LE  DG  EME NT 

HEADER  IFig.si 


L 


IS  HEADER   PARI! V  OK?  |*- -■ ' 

3 


TES 


NO 


A Q VIST    ACKNOWLEDGING 

STATION    Vf.  PR-ALLY 

B    START  ALL   OVER    AGAIN 


-© 


UNRECOVERABLE  ERROR 
START  ENTIRE  SESSION 
AGAJN 


IS   ACK*  1  ? 


YES 


HO 


1 


SET  POINTERS  FOR 
NEXT   FRAME 


^O 


SEND   NEXT 
FRAME 


RESET  POINTERS  TO 
RESEND   SAME  FRAME 


©SEND     SAME 
FRAME    OVER 
AGAIN 


Fig.    10.   Suggested   Quad-S   handshaking  sequence  for 
header,  data,  and  acknowledgement 
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designation  to  convey  to 
the  receiving  station  what 
length  code  we  are  send- 
ing, and  some  indication  of 
the  number  of  lines  that 
are  to  be  sent,  or  when  the 
last  line  has  been  sent,  This 
is  necessary  for  the  receiv- 
ing station  to  properly  in- 
terpret the  data  being  re- 
ceived. It  must  know  the 
number  of  significant  bits 
in  each  line  being  re- 
ceived—for example,  5-bit 
Baudot,  7-bit  ASCII,  or 
8-bit  binary.  In  practice, 
this  information  need  be 
conveyed  to  the  receiving 
station  only  once  before 
the  start  of  any  session,  or 
when  the  mode  is  being 
changed.  This  information 
can  be  sent  orally  or  in 
eluded  in  each  frame.  The 
receiving  station  must  also 
know  the  total  number  of 
lines  to  be  sent,  or  have 
some  indication  of  the 
last  line,  in  order  to 
determine,  for  error-check- 
ing purposes,  if  all  ot  the 
data    has    been    received, 


The  "end"  designator 
method,  unfortunately, 
does  not  indicate  a  line 
count  to  the  receiver,  so 
missing  lines  could  go  un- 
detected. The  method  that 
I  prefer,  due  to  its  simplici- 
ty, is  a  verbal  announce- 
ment of  the  mode  before 
starting  the  session,  and  in* 
eluding  a  header  line  in- 
dicating a  line  count  as 
shown  in  Fig,  9.  This  header 
is  easy  for  the  receiver  to 
locate,  since  it  is  always 
sent  immediately  follow- 
ing a  vertical  sync  pulse 
frame  separator.  The  line 
count  must  be  in  the  range 
of  1  to  126  [it  does  not  in- 
clude the  vertical  sync  or 
header  line).  This  is  a 
count  only  of  the  data  lines 
that  follow  the  header  line. 
Notice  that  in  the  header, 
the  bit  immediately  follow- 
ing the  horizontal  sync  bit 
is  called  ack  (Fig.  9). 

Fig.  10  shows  a  typical 
data  transfer  sequence. 
Note  that  when  the  receiv- 
ing station  gets  the  entire 


transmission,  determined 
by  the  header  fine  count,  it 
counts  the  number  of  er- 
rors (bad  lines  or  missing 
lines),  and  if  this  number  is 
less  than  the  error  rate  sug- 
gested for  the  particular 
mode  (0%  for  binary,  and 
up  to  20%  for  Baudot  or 
ASCII),  then  the  receiving 
station  transmits  back  to 
the  sending  station  a  pos- 
itive acknowledgement. 
This  is  done  by  sending  a 
vertical  sync  pulse  fol- 
lowed by  a  header  with  ack 
=  1  and  line  count  =  0 
(Fig.  9). 

This  probably  should  be 
repeated  a  few  times  in 
case  of  off-tune  condi- 
tions. If  the  error  rate  is 
determined  to  exceed  the 
suggested  values,  then  the 
header  sent  back  should 
have  ack  —  0.  When  this 
occurs,  the  sending  (orig- 
inating) station  can 
retransmit  the  data.  Fig.  10 
shows  a  typical  sequence. 

I  am  presenting  these 
" handshaking"    conven- 


tions primarily  because 
they  are  simple  and  easy  to 
implement.  I  would  hope 
that  further  improvements 
could  be  made  as  the 
Quad-S  mode  of  communi- 
cation becomes  more 
widely  used. 

Conclusion 

I  have  described  what 
Quad-S  is,  and  detailed 
how  it  works.  Now,  here  is 
why  I  think  that  it's  better 
than  the  regular  start/stop 
code: 

1.  Quad-S  has  an  unambig- 
uous sync  pulse  to  indicate 
the  start  of  a  character. 

2.  Quad-S  provides  crystal* 
controlled  mark  and  space 
signals. 

3.  Quad-S  signals  can  be 
visibly  debugged  using  a 
standard  SSTV  monitor. 

It  is  my  hope  that  the 
material  presented  m  this 
article  will  provide  a  foun- 
dation upon  which  to  build 
more  sophisticated  and 
reliable  communications 
systems.  ■ 
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CUSTOM  TRANSFORMERS 


HEAVY  DUTY 
REPLACEMENT  TRANSFORMERS 


ALPHA  A77D  Power 
BULK  2000 Plate  . ... 
COLLINS  JOS-  i  Power  , .. 
COLLINS  KWS- 1  Plaie 
COLLINS  5  I  6F-2  Powet  .. 
DENTRON  t  GO- LOL  Power 
ORAKEL4BPIai* 
CONStTCSB-lOOPowef  . 
GONSOG5B  201  Powet  . 
H-CR  AFTERS  NT- 32  Power 
H-CRAFTF.RS  HT  37  Power 
HEATH  DX- 1 OO  LV  Power 
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SI35 

SI  35 

.1215 
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.S  95 
SI25 
S165 
S  95 
1135 
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HEATH  DX- 1 00  Modi 
HEATH  HX- 10  Power 
HEATH SB-Z20  Plate 
HENRY  2K  Plate 
HENKYZK-Z  Power.. 
HENRY  2K- 4  Power 

HENRY  3K  A  Plate 

HENRY  3KA  DC  Choke  . , 
£F|T-BOLTP(ate........ 

EFj  500  Modulation 

EFfSOQDOChoke 

NATLNCL-ZOOO  Plate 
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OFF-THE-SHELF  SPECIALS 


PLATE  XfMR: 
PLATE  Xf  MR i 
PLATE  XFMR: 
PLATE  Xf  MR 
PLATE  Xf  MR 
PLATE  XFMR 
FILM!  XFMR 
FILMT  XlMRr 
FILMT  XFMR 
FILMT  XfMR: 
FIL  CHOKt 
DC  CHOKE. 
SWC  CHOKE: 


2400VAC©  !.5AICAS220/240PRh4lLB 
3GO0VAO©  l,5ACCS230PRI-6QLB....... 

30OQVACO0.7AICA5J  i  5/230 PSI-Z7LB 
3  500  VAC  0  1 ,0A  ICA5  1  r  5/230  PRM  I  LB 
4000/4600  VAC  9  I  5  A  JCA5  230PRI  60U§ 
6000  VCT  O  0  S A  CCS  I  1  5.  230  PRJ-4 1  LB 

5  0VCT#30A  I17PRI-9.5LB 

7  5VCT02iA1l7PR^9.5LB    

7.5VCT0  55A  t  I  5/230PRM4.6LB 

7  5VCT075A  1  I  S'ZSOPBi-ZO  ZLB 

3  0  AMP  Biff  Idr  Wound  on  W  *7  "rod 

8  ©Henries©  I  SAMP  DC  4  I  LB 

5-30Heflr1e4©  I.OAMPDC23LB    


S  95 

*  95 
SI25 
SI  SO 
SI  55 
SI65 
$165 
S  85 
St  25 
\   95 

*  75 
SI  25 


SI50 
J  I  95 
SMS 
SI  50 
SI  95 
SI  50 
S  30 
S  30 
S  65 
5  95 
S  9 
SI50 
SIOO 


ALL  TRANSFORMS  AS  I  CHOKES  GUARANTEED  FOR  2A  MONTHS 
Msnj   otrrert    &lso    «r«/J*bie.    Writ*   for   Free   /fat   Or  quote   on    *n/  custom 


transformer,  choke,  at  satur style  reactor. 


Peter  W.  Dahl  Co. 

4007  Fort  Blvd.  *  El  Paso,  Texas  79930 

Telephone  {9151  566-5365  or  (91 5>  751  -AS56 
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S-f  Amateur  Radio  /or  rite/ 

(213)  837  4870 
4384  KEYSTONF.  AVE.,  CULVER  CITY,  CA.  90230 


the  W6TOG*  "S33 

RECEIVER  MODIFICATION  KITS 

INCREASE  SELECTIVITY  •  IMPROVE  SENSITIVITY 

LOWER  INTERNAL  NOISE 

IMPROVE  NOISE  BLANKER  OPERATION 

COMBAT  BLOCKING  FROM  LOCAL  SIGNALS 

TS520  KIT $27.50  FT- 101  SERIES  KIT  . . .  $32.50 

TS-520S  KIT 32.50  FR-101  SERIES  KIT  . . .    34.50 

TS^820  &  820S  KIT . . .    34.50  FT-30I  SERIES  KIT  . . ,    34.50 

R-599  A/D  KIT 27,50  FT-90I  SERIES  KIT  . . .    34.50 

EXPLICIT  INSTRUCTIONS  MAKE  MOD[BCATION  A  CINCH 


rrs  magic  . 

IT'S  "MAGICOM" 

PROCESSOR  MODIFICATION  KIT 

IMPROVES  AUDIO  PUNCH 
IMPROVES  PROCESSED  SPEECH  QUALTTV 

Converts  TS-820  /  820S  speech  processor  from  RF 

compressor  to  RF  clipper  $27.50 

RF  speech  processor  for  TS-520  /  520S  $42.50 

The  "MAGICOM"  RF  processor  module  provides  up  to 

6dB  increase  in  output  with  smooth,  clean, 

non-distorted  audio  and  more  penetration  for  those 

pife-ups. 

ENDORSED  BY  W6TOG  AND  BIG  GUN  DXers  WORLD  WIDE 

the  W6TOG  * 

INTERNAL  ELECTRONIC  KEYER 

FOR  ALL  AMATEUR  TRANSMITTERS  OR 
TRANSCEIVERS  USING  GRID  BLOCK  KEYING 

•  No  holes  mounting  with  TS-820  Series 

•  Mounting  options  for  TS-520,  TS-520S,  FT-101 
Series,  TR4  Series,  T4X  Series,  T-599  Series  and 
32  S  Series. 

•  C-MOS  DESIGN  —  Dot  and  dash  memory  —  full 
iambic  or  manual  operation. 

•  Simple  installation        \ls  $49.50 

THE  S-F  REJEKTOR 

FILTER 

AN  INTEGRATED  CIRCUIT 

ACTIVE  BANDPASS  FILTER 

FOR  PROCESSED  RECEIVER  AUDIO 

•  Separate  active  filter  elements 

for  CW  and  SSB  audio  output  stage 

•  8  ohm  input  and  output  impedance 

•  Headphone  jack  for  convenience 

•  ON  CW:  from  500  hz  to  100  hz,  variable 

•  ON  SSB:  2  Khz  fixed  bandwidth 

•  Rejects  unwanted  signal  better  than  60  dB 

•  Designed  for  today's  transceivers 

or  yesterday' s  older  equipment      $49 + 50 


LUEPRINT 
FOR  FM  MOBILE 
EXCELLENCE. 
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&     SATISFACTION  GUARANTEED  OR  MONEY  REFUNDED    a 


ippis 


Jlhi.  "G» 

MEMPHIS,  TENNESSEE 

NO  MONK6V  BUSINESS! 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800-238-6168 

IN  TENNESSEE,  CALL  907-452-4276 

MQNDA  Y-  SATURDAY  8:30-5:30 
FOR  YOUR  SPECIAL 

Write:  3202  Summer  Ave,,  Memphis,  Tennessee  381 12 
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Brew  Up  a  Beam  for  Two 

double-barreled  design 


Just  what  you've  been  looking  for. 


Glenn  Crowe  VE3BSM 
RRHS 

Wattaceburg,  Ontario 
Canada  NBA  4L2 


Here  is  the  2  meter 
beam  you  have  been 
looking  for.  It  has  the  gain, 
directivity,  and  simplicity 


that  put  it  in  a  class  by 
itself.  No  cut  and  try,  no 
tuning,  it  has  a  300-Ohm 
feedpoint,  or  you  can  use 
5Q-Ohm  cable  with  the 
balun  at  feedpoint  with  the 
same  low  swr.  The  pattern 
is  such  that  there  is  one 
lobe  in  front  with  no  other 
side  lobes. 

Photo  by  Elmer  Hamilton 


It  was  rugged  enough  to 
stand  3  inches  of  ice  with 
no  ill  effects  during  last 
winter's  ice  storm.  There 
are  many  of  these  in  use  in 
this  area.  I  have  two  pairs 
of  these  up  at  50  feet,  the 
top  pair  vertical,  and  40 
inches  below,  another  pair 
horizontal.  With  my  1G22  I 


have  worked  a  great  many 
DX  stations  on  2  meters  in 
the  last  five  years.  In  this 
area,  there  are  many  re- 
peaters and  many  on  the 
same  frequency;  so  it  is  im- 
portant to  be  able  to  work 
the  one  you  want  and  not 
bother  the  others. 

I  recently  made  checks 
with  the  antenna  you  see  in 
the  picture,  taken  in 
Sarina,  Ontario,  35  miles 
awayattheVE3SMQTH.lt 
is  up  38  feet,  and  the  front 
lobe  read  20  over  9;  the 
ends  of  the  elements  on  me 
were  Si  while  the  back  was 
S4,  so  that  would  make  the 
gain  about  30  dB.  Stan  is 
using  an  IC-22S  with  TO 
Watts  out. 

Ordinary  hand  tools  are 
all  you  need  to  make  it  up. 
Use  plated  bolts  and  nuts, 
and  aluminum  for  the 
brackets.  The  U-boIts  are 
from  Radio  Shack,  and  the 
booms  and  elements  are 
from  old  TV  antennas.  The 
cross  boom  is  W-inch 
aluminum  conduit.  The  in- 
sulators are  Vi-inch  clear 
plastic,     I     use    Belden 


the  outer  permit 


•alomar  PTR-130k  u 

s  of  logic  t     '      ] 


Never  before  has  ,hw  transceiver 
approached  the  capabmtfes  of  the 
Pcilonmr  PTR -130k' 

It  s  the  first  completely  multi 
functional  transceiver  over  made 
availably  to  the  puhhe' 

The  Paloma*  PTR  130k    is  a 
miniaturised  mobile  transceiver 


capable  of  opertitini]  in  100  cycle 
resolution  from    100  KH«>  to 
30  MHz  in  all  modes  of 
transmission  and  reception. 
Ins-iant  frequency  selection  is 
available  with  the  touch  o 
,i  finger, 

ThePalomdr  PTR  1301 


technology  is  pure  space  age  .  .  . 
the  price  i>  strictly  down  to  earth 
Send  for  our  full  coloi 
brochure  to: 
Palomar  Electronics  Corporation 


665  Opper  Streel 
Escond.do,  CA  92025 
Telephone    I 71 4)746  264 


"towito 


BATtQ 


*\T  -T'H f   SPEE  0  N  D 


feedline  UHF  no.  9085+  It 
has  low  loss  even  when 
wet,  and  I  put  the  balun  at 
the  transceiver.  It  is  quite 
broadband  with  the  center 
at  146.52  and  works  either 
lower  or  higher  with  very 
little  difference  in  swr. 

I  have  a  similar  pair  of 
4-element  beams  that  I 
take  camping  with  me, 
with  four  sections  of 
masting  that  go  together 
with  thumbscrews.  It  all 
goes  in  the  trunk  of  my  car. 
They,  too,  give  me  ex- 
cellent coverage  on  the  2 
meter  band.  So  spend  a  few 
hours  and  get  one  together; 
you'll  like  it.B 
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Fig.  7.  The  5-element  beam 
(2  required)  with  about  13 
dB  gain. 
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Fig.  2,  The  4-elernent  model. 
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R*  J.  Bosen 

Box  93 

Magna  UT  84044 


Keyboard  Serialization 

—  when  parallel  isn't  enough 
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Here's  a  project  that 
you  can  throw  to- 
gether with  three  chips  and 
that  you  will  find  useful  if 
you  have  more  serial  input 
ports  than  parallel  ones.  It 
will  also  solve  a  few  soft- 
ware hassles  for  you  if 
you've  been  feeding  your 
VDM  or  TV  typewriter  with 
parallel  bytes  because  pro- 
grammers always  seem  to 
expect  you  to  do  it  serially. 
When  I  found  myself 
with  those  two  minor  prob- 
lems, I  decided  to  build  a 
simple  para  I  lei -to-serial 
converter  to  take  advan- 
tage of  an  unused  serial  in- 
put port.  The  resulting 
project  was  finished  that 
same  evening  at  a  cost  of 
about  ten  bucks,  including 
connectors,  wire,  solder, 
and  parts.  I  think  this  proj- 
ect is  simple  and  useful 
enough  that  a  lot  of  hob- 


byists may  want  to  use  it  to 
break  into  hardware.  I 
think  you'll  find  it  painless. 

Take  a  look  at  the  sche- 
matic in  Fig.  1.  As  you  see 
it,  this  is  a  minimum  im- 
plementation which  could 
be  complicated  quite  a  bit. 
For  the  purposes  of  this  ar- 
ticle, I  decided  to  elim- 
inate everything  but  the 
bare  necessities  and  leave 
the  fun  of  designing  frills 
like  repeat  keys,  flashing 
lights,  and  spelling  correc- 
tions up  to  you.  The  values 
on  components  are  pretty 
flexible,  but  as  shown,  will 
work  at  2400  baud  quite 
nicely.  For  a  detailed 
understanding  of  the  cir- 
cuit, it's  probably  better 
for  you  to  look  up  the  in- 
dividual chips  in  a  manu- 
facturer's catalog  than  for 
me  to  take  up  space  for  the 
simple  theory  here. 

When  you  get  the  circuit 
built,  you  will  have  to  hook 
it  up  to  a  power  supply  pro- 
viding +  18  to  +20  and 
—  18  to  —20  volts,  and  ad- 
just the  pot  for  the  desired 
baud  rate.  If  you  don't 
have  a  scope,  you  can  do  it 
by  the  trial  and  error 
method,  but  don't  be  too 
disappointed  if  you  don't 
finish  the  same  day  you 
start  out!  The  RS232  level 
output  is  what  most  serial 
input  ports  expect,  but 
verify  this  step  before 
hooking  it  up.  If  you  want 
some  other  kind  of  output 
level,  a  different  chip  will 
have  to  be  chosen  for  U3, 

That  about  does  it!  Now 
.  *  «  let's  see  what  we  can  do 
with  that  spare  parallel  in- 
put port .  .  .  ■ 
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Electronics 


fGXRXl 


Full  ASCII  Professional 
Keyboard  Kit.  Modol  7Sfl 


•full  1 28  Character  ASCII  *  Trl-Mode  MOS  En- 
Coding  •  MOS  DTL'TTL  Compatible  Output  • 
Two- Key  Rollover  »  Level  And  Pulse  Strobe  • 
Shift  and  Atpha  Lock  *  Seleciabte  Parity  * 
Positive  or  Negative  Logic  •  All  New,  OCM 
Grade  Component*  •  Gold  Contact.  Low 
Bounce  Key  Switches  •>  Rugged  G-IO  Printed 
Circuit  Board  •  Low  Power  Consumption  .  .  , 
and  More 

Model  716  Keyboard  Kit  .         $64  95 

Model  7  0  1  riasilc  En c  losure  $14  95 

Model  702  Steeltnclowre  .      S29,95 

Send  for  catalogue  of  olhar  NEW  merchandise^ 
Semis,  Sockets,  ICi,  He*,,  Capap  and  MORE. 

M.Y.S.  Residents  Add  4%  Sales  Tax 


to:        Key  Electronics 
P.O.  Box  3S06 
Sch#o»ctadyT  NY  12303 


^K14    II 


NOW!  NOW!  NOW!  NOW!  NOW! 

The  ultimate  answer  for  eliminating  the 
damaging  effects  of  antenna  weight  on 
your  rotor It's  the 

"UDM  THRUSTOR" 

•  Fits  any  laper  tower  or  can 
be  used  with  flat  lop, 

•  Accepts  1  *A  "  mast  pipe 

•  All  steel  construction. 

•  UlMijrirtg  precision  ground 
&  hardened  ball-type  thrust 
bearing. 

e  Comes  ready  to  install. 

•  Eliminates  the  damaging 
effect  on  your  rotor, 

•  Shipped  prepaid  UPS 
(U.S.A.) 

e  Check,  cash,  money  order, 
Visa,  MasterChsrge. 
$49.95  complete, 

•  Also  available  for  2"  mast 
pipe  for  S&9.95 

UDM  ENTERPRISES  "<»o 

P.O.  Box  2037,  Sandusky.  Ohio  44870 


DISCOUNT  SCANNERS 

•  ••■■»*■•••••«••*•**■*•■■■•  ••••■*•*»• 

:  ThetoudiH 


1*255.00     P™pf 
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CHECK,  M.CX,  MASTERCHARCE,  VISA 


i^B32 


• 


BAY-  COM 

1 96  FRONT  STREET  I 

SCITUATE  MA  02066  j 

617-545-9700  • 

Other  Regency  models  at  . 

similar  savings— send  for  list  : 

♦Mass.  residents  please  add  5%  fax.. I 


FOR  BEST  PRICE  AND 
FAST  DELIVERY 

CALL 


toll  free 
£2l  VHA/VLAAQIOXENl 


HS 


from  DRAKE 


The  1979  World  Conference  that 
will  propose  new  and  expanded 
Amateur  Radio  bands. 


What  will  you  do  with  your  present  gear  if  we  get 
some  or  all  of  these  new  frequencies  {10, 18, 
25  MHz,  and  expanded  40  and  15  meters)? 

Will  you  have  to  trade  your  gear  or  can  you  readily 
put  it  on  any  or  aU  of  these  new  ranges? 

If  you  have  the  Drake  TR-7  system  or  the  Drake 
R-4/T-4X  series  you  can  simply  keep  them, 
program  them  in  a  few  minutes  time  and  join 
the  action!    With  this  Drake  equipment  you  won't 
miss  a  single  kHz  of  fun  no  matter  where  it  is, 

A  specially  priced,  low  cost  WARC  kit  will  be 
available  to  TR-7  owners  and  the  range  crystals 
are  available  to  R-4/T-4X  series  owners . 


These  thoughts  of  interest  are  provided  by  Drake, 

The  Newsmakers" 

For  a  FREE  Drake  Full  Line  Catalog  contact  your  favorite  Drake  Dealer. 


R.  L  DRAKE  COMPANY 


DRAKE 


540  Rictiarrj  Street.  Miamisuurg,  Ohio  45432  •  Phone  (51 3} 866-2421  •  Tetex  268-017 


t/*  Reader  Service— see  page  2T1 
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PE-2 


SD-1 


The  age  of  tone  control  has  come  to 
Amateur  Radio,  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  interrnod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  allows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available,  All  are 
totally  immune  to  RR  use  plug-int  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 
accurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair  Isn't  it  time  for  you  to  get  into 
the  New  Age  of  tone  control? 


ME-3 


-12 


ST-1 


TS-1    Sub-Audible  Encoder  *  Decoder  •  Microminiature  in 

size,  1  25  x  2  Ox  65  •  Encodes  and  decodes  simultaneously  » 

$59.95  complete  with  K-1  element. 

TS-1  JR    Sub  Audfhle  Encoder -Decoder  *  Microminiature 

version  of  the  TS-1  measuring  just  10  x  t  25  x  65;  for  hand- 

held  units  •  $79.95  complete  with  K-1  element 

ME-3    Sub  Audible  Encoder  •  Microminiature  in  size. 

measures  45  xll  x  6  •  Instant  start-up  •  $29.95  complete 

with  K~1  element 

TE-8    Eight-Tone  Sub-Audible  Encoder  •  Measures  2,6'  x 

2  0*  x  7  •  Frequency  selection  made  by  either  a  pull  to  ground 

or  to  supply  •  $89.95  with  8  K-1  elements. 

PE-2    Two-Tone  Sequential  Encoder  for  paging  •  Two  call 

unit  -Measures!  25" x 2  Q*x  65  •  $49.95 with 2K-2eiemer 


SD-1    Two  Tone  Sequential  Decoder  *  Frequency  range  is 

268 .5  -  2109  4  Hz  *  Measures  12xi  67*  x  65*  •  Momentary 

output  lor  horn  relay,  latched  output  lor  call  light  and  receiver 

muting  built-in  •  $59.95  with  2  K^2  elements 

TE-12    Twelve  Tone  Sub- Audible  or  Burst  Tone  Encoder  • 

Frequency  range  is  67.0-263.0  Hz  sub-auAble  or  »50-  4200  Hz 

burst-tone  *  Measures  4  25  x  2  5  x  15  •  $79,95  with 

12  K-1  elements 

ST-1    Burst-Tone  Encoder  *  Measures  95'  x  5  x  5  plus 

K-1  measurements  •  Frequency  range  is  1650 ■  4200  Hz  • 

$29.95  with  K-1  element  ^_ 

— 1  COMMUNICATIONS  SPECIALISTS         m 

426  West  Taft  Avenue.  Orange,  CA  92667 

,    (800)  854-0647.  California  residents  use:  <714)  998-3021 
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Larry  Nickel  W3QG 
216  Highmeadow  Rd. 
Reistersiown  MD  21136 


Ignition  Noise  and  2m  FM 


one  ham's  cure 


Peace  and  quiet  come  to  the  280Z 


Recent  frustrations  with 
radio  noise  prompted 
me  to  write  this  article. 
After  purchasing  my  1976 
280Z,  1  set  about  installing 
a  2  meter  FM  transceiver. 
Upon  completion,  it  was 
observed  that  a  great  deal 
of  noise  was  picked  up 
when  the  engine  was  run- 
ning (except  when  receiv- 
ing the  strongest  of  local 
stations).  The  intensity  and 
frequency  of  these  noise 
pulses  are  directly  propor- 
tional to  engine  speed. 
Since  resistance-type  spark 
plug  wire  has  been  used  in 
the  engine  compartment, 
and  reception  on  the  Z's 
AM-FM  radio  is  clean, 
you'd  hardly  expect  such  a 
problem,  especially  since 
FM  reception  has  a  natural 
noise  rejection  advantage 
over  standard  AM.  Regard- 
less, the  noise  persists! 

I  began  by  performing 
some  basic  cures.  Using 
short  lengths  of  14 -inch 
tinned  copper  braid,  the 
engine  was  grounded  to 
the  body,  the  tailpipe  to 


the  body,  and  the  hood  to 
the  body.  No  help!  Next, 
the  coil  primary  and  alter- 
nator were  treated  with  fil- 
ter capacitors,  Again,  no 
help.  Perhaps  the  noise 
could  still  be  coming  in 
through  the  dc  supply  line 
from  the  car's  battery.  The 
radio  was  then  powered  by 
a  separate  battery.  This  did 
not  help.  Evidently,  the 
noise  is  radiated  through 
the  air  from  ignition  to  ra- 
dio rather  than  conducted 
by  the  dc  line.  Now  a  small 
portable  AM  radio  was 
used  as  a  detector  to 
sweep  over  suspected 
areas  such  as  under  the 
dash,  front  car  exterior, 
rear  car  exterior,  under  the 
hood,  etc.  As  suspected, 
the  predominant  noise 
source  is  under  the  hood. 
When  the  hood  is  closed, 
noise  even  leaks  through 
the  seams  where  the  hood 
meets  the  fenders  (and  also 
through  the  grill  and  out 
under  the  engine). 

At  this  point,  I  chanced 
upon    an    article    by    the 


spark  pi ug  engineers  at  GM 
(AC).  It  compared  various 
techniques  such  as 
resistance  plugs,  resistance 
wire,  inductance  wire, 
complete  ignition  shield- 
ing, etc.  I  decided  to  use 
resistance  plugs  in  addition 
to  the  resistance  wire 
already  in  the  2802.  In- 
stallation of  AC  plugs 
(R43XLS)  reduced  noise 
somewhat.  The  combina- 
tion of  resistance  plugs  and 
wire  does  reduce  spark 
slightly,  and  it  is  important 
to  keep  plugs  clean  and 
properly  gapped  and  to 
check  the  ignition  wire 
periodically,  Otherwise, 
some  missing  may  be  ex- 
perienced at  high  RPMs. 

The  final  episode:  A 
friend  of  mine  told  me 
about  a  certain  brand  of  in- 
ductance wire  stocked  at  a 
nearby  store.  Information 
from  GM  (AC)  indicated 
that  improvement  would 
be  slight  I  bought  a  model 
12-72  ignition  wire  kit 
made  by  C  E.  Niehoff  & 
Co.  (4925  Lawrence  Ave., 


Chicago,  Illinois  60630), 
They  don't  make  a  set  for 
the  Z  but  the  12-72,  a  V-6 
set,  can  be  used.  Since  the 
coil  wire  is  too  short,  a  left- 
over long  plug  wire  had  to 
be  substituted,  I  carefully 
removed  the  metal  clips 
from  the  short  wire,  cut  the 
long  wire  about  1  Vi  inches 
longer  than  necessary,  and, 
with  a  knife,  Va  of  an  inch 
of  insulation  was  stripped 
from  each  end.  The  center 
conductor  was  folded  back 
alongside  the  rubber  in* 
sulation  The  metal  clips 
were  crimped  on,  and  the 
excess  center  conductor 
was  removed. 

With  the  R43XLS  plugs 
and  the  inductive  wire, 
noise  has  been  virtually 
eliminated  in  the  2m  FM  rig 
(perhaps  resistance  plugs 
are  no  longer  necessary). 
An  HF  rig,  which  is  AM, 
may  still  pick  up  some 
noise  with  this  modifica- 
tion, but  there  should  still 
be  a  substantial  improve- 
ment. Let  me  know  how 
you  make  out.  ■ 
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Imagine  All  The  Places  You  Can  Tuck 
ICOM's  Remotable  IC-280.  (Think  smaii.) 


The  IC-280  2  meter  mobile  comes  as  one  radio 
to  be  mounted  In  the  normal  manner:  but;  as  an 
option,  the  diminutive  front  one  third  of  the  radio 
detaches  and  mounts  by  its  optional  bracket, 
while  the  main  body  tucks  neatly  away  out  of 
sight  Now  you  can  mount  your  2  meter  radio  in 
pint-sized  places  that  seemed  far  too  cramped 
before. 

Measuring  only  2Y4"h  x  7"w  x  3%"d,  the 
bantam-sized  microprocessor  control  head  fits 
easily  into  the  dash,  console  or  glove  box  of  even 
the  most  compact  vehicle.  Or  if  those  places  arc 
already  taken  by  the  rest  of  your  ^mobile  shack,* 
the  IC-280  head  squeezes  into  leftover  nitches 
under  the  dash,  overhead,  under  the  seat  or  even 
on  the  steering  column. 

But  don't  be  misled  by  the  petite  size  of  this 
subdivided  radio:  the  IC-280  is  jam  packed  with 
the  latest  state  of  the  art  engineering  and  conveni- 
ence features.  No  scaled  down  technology  hem! 


With  the  microprocessor  in  the  detachable  control 
head,  your  IC-280  can  store  three  frequencies  of 
your  choice  plus  the  dial,  which  allows  you  to 
select  from  four  frequencies  with  the  front  panel 
switch  without  taking  your  eyes  off  the  road. 
These  frequencies  are  retained  in  the  IC-280  s 
memory  for  as  long  as  power  is  applied  to  the 
radio,  even  when  power  is  turned  off  at  the  front 
panel  switch.  And  if  power  is  completely  removed 
from  the  radio  the  ±600  KHz  splits  are  still  main- 
tained! 

The  IC-280  works  frequencies  in  excess  of  the  2 
meter  band  with  ICONTs  outstanding  single-knob 
tuning,  so  you  can  listen  around  the  entire  band 
without  fooling  with  three  tuning  knobs.  With 
steps  of  15  KC  or  5  KC  the  IC-280  puts  rapid  and 
easy  frequency  change  at  your  single  fingertip 
ana  instantly  displays  bright  easy  to  read  LEDV 

Available  Option*: 

*  Touch  lone  pad'  microphone  combination, 
which  fits  the  mfc  plug  On  the  raefio  foot  with 
absolutely  no  modification 

15 '  unassembled  cable  kit  for  long  distance 
remote  mounting  of  the  detachable 
control  head 


9        «    ^WMI-"^].-.  onto*               >p^o 
'«**«*   mci^^^'W     mj    „,,    «l                  rani* iMMitEivn    jpfTD^^V 

u      tf Z 

w*A       Eft 

1  L«    •**•*»!    1               1 1 

»■*"—   ^P»b 

*    HUGH 


VOL 


vV* 


IC-280 

2  meter  FM,  4+  MHz 
Mobile  Transceiver 


All  ICOM 
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ICOM 


KCOM  WEST,  INC. 

Suite  3 

13256  Moflhrup  Way 
BeHevue,  Wash  98005 
(206)  747-9020 


DISTRIBUTED  BY 


ICOM  EAST,  INC. 
Suite  307 

3331  Towtrwood  Drive 
Dallas.  Texas  75234 
(214)  620-2780 


ICOM  CANADA 

7067  Victoria  Dnve 
Vancouver  B  C  V5P  3Y9 
Canada 
(604)321-1833 


Peterborough.  New  Hampshire  03458 


NEW 
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Trek-X 


sound 


Command  the  Star ship  Enter  - 
prise  and  fight  Klmgon  battle 
cruisers,  Romulan  warships,  and 
OrkAn  Destroyers  The  Ttefc  X  Pro- 
gram has  a  lull  graphic s  display  of 
enemy  ships,  moons,  planets,  suns, 
srarbases.  and  Ms  the  added 
feature  of  allowing  you  to  add 
sound  to  your  Pet  *  7  95  Order 
No,  003ZP  Pet  8K 
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MORE:  Fun  for  Your  Family  and  Friend 


INSTWT  SOFTWARE 


thsso 

Uc  re  t ' 

LEVCl  »' 


Business 
Package  II 


WSTArVT  SOFTWARE 


TRS30 

LEVE1  I 


Car  Race 
Anti-  Aircraft 
Rat  Trap 


Would  you  like  to  be  able  to 
graph  the  sates  of  your  firm  ...  or 
A  particular  product?  This  program 
wl  1 1  do  this  automat  tea  I  ly .  and  save 
the  data  lor  later  use  or  modifica- 
tion li  will  also  calculate  and 
graph  the  average  sales  for  a  year 
period,  month  by  month  .  .  „  and 
calculate  and  graph  the  increase  or 
decrease  in  sates  This  program 
alone  Is  worrh  the  price  of  the  en- 
tire package!  I  9  95.  Order  No 
00  I  6R.  Uvel  \  4K  and  Level  II  !6K 


In  Car  Race  you  and  a  ft  lend  can 
have  fun  facing  your  cars  on  a 
choice  of  two  race  tracks  with  your 
TRS-80  In  Rat  Trap  you  must  trap 
the  Fat  in  the  grid  using  your  two 
cars  Aim  your  gun  and  shoor  down 
the  plane  In  the  Antiaircraft  tjame 
17  95  Order  No  00 1  I R.  Level  I  4K 
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Casino  I 

Hid     b,|i.  h  II.  ..■■    )■ 


INSTANT  SOFTWARE 


TRS-80 


I EVIL i 
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Bowling 


INSTANT  SOFTWARE 


Tangle 
Super-Trap 


You  can  bowl  strikes  and  pick  up 
spares  with  the  Bowling  Program 
on  the  TRS-80  Your  computer  will 
give  you  a  visual  display  of  the  pins 
and  keep  score  as  well  S7.95 
Oder  No,  003 3R 
Level  I  4K  and  Level  II  I6K 


In  Tangle,  you  must  maneuv 
your  line  across  the  screen  ai 
cause  your  opponent  of  the  PET  1 
crash  its  line  Into  an  obstacl 
Super  trap  is  an  even  more  a 
vanccd  version  of  Tangle,  whe 
you  Have  the  option  of  usii 
changing  backgrounds  and  o 
staele*  to  play  the  game.  *7.9 
Order  No   O0Z9P  Pet  8K 


PL  US  MA  ATI 


WSTWft^Orrwfl  ht 


ttt*QM*\ 

Weight  Control 
MprHythmi 
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OH 
Tycoon 
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Space  Trek  II 

As  commander  of  the  Starshtp 
Enterprise,  you  must  defend  the 
galaxy  against  Kllngon  warships. 
Use  your  arsenal  of  phasors  and 
photon  torpedoes  while  moving  in 
the  quadrant  under  impulse  power 
rum  ping  from  quadrant  to 
quadrant  with  your  warp  engines 
S7  95  Order  No  QOQIH 
Level  I  4K  and  Level  II  I  6K 


Ham  Package  I 

This  group  of  eight  programs  will 
be  of  frequent  help  IP  any  rechm 
cian.  ewper imenter ,  or  ham 
operator  Included  are  programs 
for  Ohms  Law  calculations,  fre- 
quency vi  re  act  4  nee.  series 
resistances,  parallel  resistances. 
series  capacitances,  parallel 
capacitances,  dipole  antenna 
design,  and  yagi  antenna  design, 
S7  9$  Order  No  0O07R 
Level  I  4K  and  Level  II  1 6K 


Electronics  I 

With  this  group  of  five  programs 
you  can  design  coils  for  radio  cir- 
cuits, calculate  the  component 
values  lor  tuned  circuits,  design 
preamplifiers  using  the  LAt-381  IC 
and  design  timer  circuits,  either 
monostaole  or  astable.  using  the 
SSS  K  timer  S7  95  Oder  No 
0OO8R  Level  I  4 ft  and  Level  II 
I6K 


Beginner's  Backgammon 

Ken© 

You  II  never  lack  for  a  backgam- 
mon opponent  again  This  program 
is  designed  for  toe  new  player,  but 
the  computer's  sready  play  will 
challenge  an  expert.  Keno  is  a 
popular  Las  Vegas  gambling  game 
where  you  can  win  big.  $7.95. 
Order  No  0O04R 
Level  (  4K  and  Level  II  I6K 


GolrVCrossout 

Play  golf  with  your  TRS-80.  You 
have  a  choice  of  seven  clubs  to 
play  the  game  on  18  different 
holes.  Crosscut  Is  the  peg  pucile 
game  Remove  all  the  pegs  but 
leave  one  in  the  center  hole. 
S7.95.  Order  No  0009R 
Level  I  4K  and  Level  II  I6K 

Business  Package  I 

You  can  keep  the  books  of  a 
small  business  on  your  TftS  80 
You  II  be  able  to  run  off  a  list  of 
your  assets,  run  a  trial  balance  and 
get  a  profit  and  loss  statement 
when  you  want*  with  only  a  level  I. 
4K  computer  S29  95  Order  No 
DO  I  3R      Level  I  4K 


Oil  Tycoon 

Compete  with  a  friend  for  the 
honor  of  being  the  wealthiest  ty- 
coon in  the  oil  industry  You  can  e* 
piorc  and  drill  for  oil.  invest  in 
research  and  development,  and 
suffer  from  spills  and  wellhead 
blowouts  17  95.  Order  No  002  3ft. 
Level  f  4K  and  Level  II  I6K 


Air  Flight  Simulation 

Turn  your  TRS-80  Into  an 
airplane.  Take  off  and  (and,  do 
acrobatic  maneuvers,  and  fly  a 
course  against  any  map  you 
Choose.  The  program  includes  full 
Instruments  and  flight  Controls. 
$7  95  Order  No.  001  7R, 
Level  I  4K  and  Level  II  I6K 


Basic  Lunar  Lander/ 
Intermediate  Lunar  Lande 

Your  automatic  landing  systet 
has  malfunctioned  and  you  mm 
make  a  manual  landing  The  reirc 
rockers  must  be  carefully  cot 
trolled  or  they'll  name  ihe  ne< 
crater  after  you,  17  95  Order  N* 
000  fR  Level  I  4K  and  Level  II  16 


Cave  Exploring  Yacht 
Concentration 

Three  games  for  the  TRS-80  Cave  Exploring  is  a  game  of  trial, 
error,  and  exploration.  Yacht  is  a  two-player  game  based  on  the 
dice  %smr  of  Yahtzee.  Concentration  Is  a  computer  version  ol  the 
television  %&me   $7. 95  Order  No   00 1  OR      Level  I  I6K 


IIYlPi 


for  APPLE 


Golf 

The  Golf  program  as  played  on  the  Apple  has  some  pretty  tricky 
fairways  lined  with  trees,  sand  traps,  and  water  hazards,  You  have 
your  choice  of  nine  cJufes  ro  get  your  ball  into  the  cup.  Bui 
remember,  the  computer  may  give  your  ball  an  occasional  sf  ice. 
lust  to  keep  things  interesting.  $7.95,  Order  No  00 ISA    2QK 


40RE:  Efficiency  in  Your  Business 


WSTAMT  SOFTWARE 


Demo  I 

Computet  Composer 
HI  La   t.S.r.    Honelace 
f>(  ill  Around  Th*fio+* 
R4St-ba(|     Slot  Machine 


fwSTANT  SOFTWARE! 

PET 

m 

I 

Checkers 

ad 

Baccarat 

■  v.v 

I 

■  III 

r 

■           1 

INSTAMT  SOFTWARE 


TR&4G 


LEVEL  I 


Destroy  All 
Subs 
Bombers 
Gunboats 


no  I  is  perfect  for  those  rime\ 

you  warn  a  few  short  pro 

*  lo  sho*  your  friertrts  whai 

TRS-SO  can  do.  Programs  nv 

d  are  Compiler  Composer, 

>all.    Horse    Race,    ESP,    Hl- 

>Tac<Toe,  Petals  Around  the 

and   Slot   Machine.    %?  OS 

No,  0020R       Level  I  4K 


Sharpen  your  skill  at  checkers. 
The  PET  will  oppose  you  on  the 
board,  keep  score,  signal  when  you 
trin  |ump.  and  time  the  moves  with 
on  on  screen  clock  The  Baccarat 
program  gives  you  the  choice  of 
two  styles  ol  play.  It  will  deal  the 
cards  and  keep  track  of  your  bank- 
roth  S795  Order  No.  0022r 
Pet  8K 


In  Destroy  All  Sub*,  you  must 
track  and  hunt  down  three  subma- 
rines. Cvaluate  sonar  reports  and 
fire  your  depth  charges  ro  get  a 
kill,  Bur  watch  out1  Don'r  damage 
your  ship  by  hitting  a  mint:  or  being 
torpedoed,  or  you're  sunk.  Get  all 
three  subs  and  you  can  expect  a 
hero's  welcome, 
002  1 R.  $7.95  Order  No  LeveJ  t  4*t 


lOBE  IN  STOCK! 


Battle  sea  or  mountain  demons 
as  you  travel  around  rhe  kingdom 
pi  NofsaM.  in  your  quest  to  gain  rhe 
treasure  and  become  a  knight. 
You're  Surrounded  by  homicidal 
robots,  in  Robot  Chase,  while 
i rapped  In  an  electrified  prison.  To 
save  yourself,  you  must  lure  the 
robots  onto  the  walls  of  your 
prison  S7-95.  Order  No  0003 R. 
Level  1  4K 


FOR 

79 


QfciSi.Etmirm 

■ 

Knight  s  Quest 
Robot  Chase 
Horse  Race 

1      « 

1   LEVEL  I 

■■■■II     W-H-t 

IlkllllKlktlllMMI 

tllllllf"" I+* 

■  NiMH             J^                       Q 

IMffiWB 

i 

WSTANT  SOFTWARE 


TRS-M 


A* 

LEVEL  I 


Status  of 
Homes 

Auto  Expenses 


If  you're  a  do  M  yourself  builder 
with  only  one  house  or  a  contrac- 
tor with  an  entire  subdivision,  you 
need  the  Status  O*  Home*  Program 
to  help  you  keep  track  of  all  the  ex- 
penses Involved  in  the  building  of 
houses,  The  Automobile  Expense 
Program  will  let  you  keep  track  of 
|ust  how  much  It  tottl  vou  to  run 
your  car  or  truck  17  05,  Order  No 
0OI2R     Levell  4K 


*"i™I'-j  "f  r 


H 


Space 
Trek  II 


H 


E*vk  and 
]HTfrTHf»dl.iLte 


BHam 
Package  I 


imP  for  PET 


TM 


Dow  Jones  Find  out  first  hand 

what  the  stock  market  Is  all  about. 
Computer  even  offers  broker's  ad- 
■Ice.  High  influence  option  In- 
leases  complexity  of  game  Enter - 
ain  yourself  and  friends  while 
earning  At  the  same  time.  S7.9S. 
>rdef  No  0026P    Pet  SK 

Personal    Weight    Con- 
rol/ Bio  rhythms   Two  con- 

emporary  concerns  In  one  Ine*- 
lensive  package.  Let  your  PET 
terermine  your  ideal  weight  and 
hen  calculate  the  correct  dally 
alorlc  Intake  to  reach  or  maintain 
*our  weight  goal.  Chart  your  own 
>lorhythms  or  anyone  elses. 
11  95   Order  No  QG05P.     Pel  8K 


Casino  I 

The  Blackjack  Program  Is  not 
only  fun  to  play  but  It  will  allow 
you  to  play  every  combination  pos- 
sible It  Is  so  good  that  you  can  use 
it  to  practice  before  you  go  out  to 
beat  the  house  and  get  rich.  $7,95 
Order  No  00  1 4f     Pet  8K 


Casino  II 

Casino  II  Is  nor  just  a  craps 
game,  its  a  tutorial  program  that 
will  teach  you  the  odd*  tor  i-very 
bet.  You'll  learn  which  bets  give 
you  the  best  odds.  It's  so  realistic, 
it's  like  playing  under  actual  house 
conditions  17  Q5.  Order  No 
O0I5P    Pet8K 


Mortgage  With  Prepayment  Opt  Ion/ Financier 

Two  programs  in  one  package  of  interest  to  people  concerned 
about  todays  economy    Leam  about   inrerest,   prepayments 
profitable  investments,  depreciation  schedules,  salvage  values, 
and  more   locredioly  priced  at  $ 7  95  Order  No  0QO6J1    Pet  BK 


~ff?mjnh  1979 


Golf.^ 

Cross-Out 


«rwr  vop-hw.lt" 


Air  flight 
Simulation 


t.  h_.ia.-^i. 


Casino  II 


" 


a 


Mortgage  wllh 
Prepjiyinefli 
and  FlfUAcler 


Available  at  these  Local  Dealers 


ALABAMA 

Cnnipuleilaiii.]  liI  Huril  Ji/Llhr 
KuhUvHIe 

ARIZONA 


CAUFORNIA 


INDIANA 

Itumr  Cuni|iU!er  C£tt(t!i  £lllfll<*l  D»L«  SjriLenuh 
liiLJtin«|Hilll 

LOUISIANA 
MARYLAND 


Cur* 


MASSACHUSETTS 

fu*<  *  Hp*<ttciw-<5  Boh  on 

MICHIGAN 


OHIO 

ll*-pili(i(l  Co.,  Calumbui 
OIkh  Ekrtient*.  Akron 
i(»l  Crnlnry  Shop,  Cinnfifmii 


PENNSYLVANIA 

Africa  ELIrctrnrur  i. 


TEXAS 


CANADA 

i."  r.mpkil  trl  and  at  Wlnnlprij 
Winnipeg,  t*n 

COLORADO 

The  Byl-fi  Snap.,  CfihWJMkl  SpMnifi 

ENGLAND 

L.  D .  EntcrprtHK  llhwd.  tub 


MISSOURI 

COC  AiMKipltoci.  FloriiUiit 
ConipuUr  Count?} .  F»fil*JrH 

NEBRASKA 

0m#ha  Campuler,  Orttah* 

NEW  HAMrSHlRI 

C*mp»Ji*n«hJ  at  n^ihuB,  ri*«hii>* 

NEW  YORK 

Mf  Corrm ,  Whkc  Put 


NORTH  CAROLINA 


VIRGINIA 

WASHINGTON 

Am«*lt«n  rtcrcanlil*  Co.,  Statu* 
Pibnona!  Compulti  Inc.,  Spafcatie 
VviHd  Uiniipulrf  Shop.  Hif  Al*n,| 

WASHINGTON  D.C. 

C«irtiput«r  CdUcviikMi 

WEST  VIRGINIA 


wise  OS  SIS 


'To  order  direct  calf  toil  free  1-800-258*5473  please  have  four  credit  card  handy  and 
mention  Dept.  S3  or  use  your  order  form  on  Reader  Service  page  at  back  of  magazine. 


m\*  Vv*  •  CB  standard 


*  •  2  meter 

Scanners 

Amateur  Bands 

•  General  Communication 

industry 
Marine  vhf 

Micro  processor  crystals 

Sena  10*  for  our  latest  catalog  wnte  or 

Dftone  for  more  details. 


Urffi 


>*  J2 


2dQ0  Crystal  Drive 

I~  Ft  Myers.  Florida  33907 
31!  phones  1815!  936  2J97 


CURTIS  LSI's 
help  you 


speak 
MORSE 


*  8044:  KeyerOn-A-Ctrip*  nnftat  *M) .  S14.95 

Apr  T5  Hit.  Fed  76  OST,  Ridui  Hdbli  "71.  Apr  MM  "77-71 

*  8044-3:  ICTPCB,5ocktl.ManiiiL 24J5 

,54  95 
.  59,95 
.  89  95 
159.95 
.  49.95 
.  79.95 

3995 
,  69.95 


*  8044  4:  SemhKit 

*  B045:  Morse  KEybaart  On  A-Chip  IC  . 

*  8045  1;  lC,PCBpRF0,Socke1i.Martuil 

*  8045-2;  Semi-Kit . mt 

*  8046;  insiruciokeyerOn- A-Chip  IC . . 

*  8046-1;  Serm  Kil .  ■,*.*„.„**..,.. 

*  8047;.Message  Memon/On-A  Chip  IC 

*  8047-1;  IC,PCB,flAM,SockelstManual 

lidd  SI  75  m  Mm  tm  p*ftjft  ii*  NiWfr|) 

EK-430;  CMOS  Keyer'  ifm-tibst> ,.  124.95 

IK -440 A:  Insmictokeytf  *  fit* rt&m ....  224.95 

System  4000  Ham  Computer  <»t  u*  n  osr*  (write) 
^^^    Curtis  Electro  Devices,  Inc. 

fcptS  (41 5)  H4  3136 

In  4Mt  WmlKii  V*,  CA  940 4 D 


FOR  BEST  PRICE  AND 
FAST  DELIVERY 

CALL 


TOLL  FREE 

-r±  n>MAMMOIQjC£Ni 


^H3 


TP°  ^  ULTRA  TUNER 


ULTRA  TUNER  DELUXE 


The  new  SST  14  Ultra  Tuner  Deluxe 
matches  any  antenna— coax  fed  or 
random  wire  on  all  bands  (160-10 
meters).  Use  it  with  your  dipole,  vertical, 
beam,  etc-  It  works  with  any  transceiver. 

Tune  out  the  SWR  on  your  antenna  for 
more  efficient  operation  of  your  rig,  One 
antenna  can  even  be  used  for  all 
bands*  The  SWR  on  mobile  whips  can 
be  tuned  out  from  inside  your  car. 

An  easy-to-read  two  color  meter  scale 
provides  convenient  indication  of  SWR 
for  easy  tuning.  A  back  panel  antenna 
switch  allows  you  to  select  between  two 
coax  fed  antennas,  a  random  wire,  or 
tuner  bypass. 

The  SST  T4  Ultra  Tuner  Deluxe  is  com- 
patible with  any  rjg— «otid  state  or  rube. 
It's  compact  size  (^  x  2*1/2"  x  5") 
makes  it  ideal  for  mobile,  portable,  or 
home  operation.  Features  an  attractive 
bronze  finished  enclosure  and  exduswe 
SST  styling. 

Compare  features,  quality,  and  price— 
SST  antenna  tuners  are  your  best  value. 
This  is  our  seventh  year  of  itianufacturing 
compact  antenna  tuners. 


Features: 

•  Matches   any   antenna  *  coax   fed   or 

random  wire.  L8-30  MHz. 

•  300  watt  output  power  capability. 

•  SWR  meter. 

•  Antenna  switch  on  back  panel. 

•  Efficient  tapped  inductor. 

•  208  pf,   lOOOv.  capacitors  for  flexible, 
reliable  operation. 

•  Johnson  binding  posts.  Four  SO- 239 
connectors. 

•  Baiun  included  for  balanced  lines. 
■  Made  in  USA 

only  $69.95 


New  model  T-4A  covers  80-10  meters. 
Limited  range  on  SO  meters  (fine  for  use 
with  any  antenna  resonant  in  the  80  meter 

bmd»-  only  $59.95 


Available    now    at    your    SST    dealer   or 

order    cfrect---in(onTiation    on    following 


^S10 


F=»  O  BOX  1     LAWNDALE.  CALIF 
3G2SO    t213I    3"7G-5HQ^ 
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WE  ACCEPT 


j/**  Reader  Service— see  page  2H 


Our  famous  value-packed  mail  order  catalog 
filled  with  thousands  of  Amateur  Radio  items. 
Now  ready  to  roll  and  yours  for  the  asking  ..  . 
Call  Tufts  today  for  prompt  delivery  of  your 
Amateur  Radio  needs  from  our  tremendous 
inventory.  Let  us  show  you  why  Tufts  is  the  leader 
in  mail  order  sales. 


Our  crew  of  100%  hams,  very  competitive  prices,  and  reliable  modern 
service  facilities  ensure  your  complete  satisfaction.  Call  toll  free  daily 
9-9  and  Saturday  9-6  1<800)  2254428, 


m**T3 


HA-2 


2  METER  SSB 

MOBILE  ANTENNA 


The  SST  HA-2  is  a  fall  half  wave,  horizontally 
polanzed  omnKlireclional  2  meter  antenna,  Wtlh 
the  horrzontai  polarization  standard,  the  HA-2  is 
a  must  for  2  meter  SSB  mobile,  Wtth  the  vertical 
horizontal  adapter  option,  use  it  with  your  FM 
ngtoo! 

Although  the  SST  HA  2  was  designed  for  mobile 
operation  it  will  work  wefl  as  a  fixed  or  portable 
antenna— its  smaJ!  size  provides  the  traveling 
ham  with  an  antenna  that  can  easily  be  packed  m 
a  bnelcase 

Features: 

*  Mobile,  portable,  or  fixed  operation 

*  Horizontal  or   vertical  polarization  with 
operational  adapter. 

•  Greater  than  3.5  MHz  bandwidth. 

•  Less  than  1.5:1  VSWR. 

*  High  performance— additional  data  avail- 
able on  request, 

•  Solid  construction — built  to  last, 


HORIZONTALLY  POLARIZED  ANTENNA 

[mpedanc*  matching  is  wcqinplwhed  by  in#iti»  of  a  pre  jdiuiit'd 
qamm-a  mak'h  and  a  variable  C4padtcn  The  HA  iN"«rriP5  cnmpU'tv 
uuiih  RG'"58,  which  ra  neatly  tod  ihrough  thv  rrnlcr  of  ihe  rruwJ 
►wlKtfi,  PL  259  roflK  cortiwciut,  and  3,'fl  24  siud  mourn.  The  HA  2 
lit*  standard  mounts  Our  recommended  ram  sutler  mounr  || 
*vyifrble  H  an  Option  Aba  optional  s  a  vertBiij  hrwyontai  adapti-i. 
whWh  aliouw  thMnqps^-ei  to  t*  mad?  tr  mmutci  wtih  atcre*  dm*r 


only  $39.95 

GM-l    gutter     mount     $5  95     VH  1     vertical 
horizontal  adapter  $5.95 


209  S  Mystic  Avenue 
Modford  MA  02155 

1 -{8003225-4428 

1  -(6 17)395-8280 


'llrMJ  RANDOM  WIRE  ANTENNA  TUNER 


Afi  hand  operation  (160-10  meters) 
with  any  random  tengih  of  wine.  200 
watt  output  power  capability  -  will 
work  with  virtually  any  transceiver 
Ideal  for  portable  or  home  operation. 
Great  for  apartments  and  hotel 
rooms-  simply  run  a  wire  inside ,  out 
a  window,  or  anyplace  available.  Ef- 
ficient toroid  inductor  for  small  size: 
*-."  x  2  ■  V  x  3\  and  negfigibk  loss. 
Built -m  neon  tune-up  indicator  SO 
239  connector.  Attractive  bronze  fin 
tshed  enclosure. 


on 


iv  $29.95 


U<    itrttlittut    Uamhnu    Win*     \jiUiiiW.    Jhik 


SST  T-2  ULTRA  TUNER 

Tunes  out  SWR  on  any  coax  fed  antenna  as  weU  as 
random  wires.  Works  great  on  al  bands  (80- 10  meters) 
with  any  transceiver  running  up  to  200  wails  power 
Output.    Includes  balun  for  balanced  lines 

Increases  usable  bandwidth  of  any  antenna.  Tunes 
out  SWR  on  mobile  whips  from  inside  your  car. 

Uses  efficient  tapped  inductor  and  specially  made  ca 
pacitors  for  small  size:  5  V  x  2  V  x  2  V  Rugged,  yet 
compact.  Negligible  line  loss.  Attractive  bronze  finish 
ed  enclosure  SO-239  coax  connectors  are  used  for 
transmitter  mput  and  coax  fed  antennas.  Convenient 
binding  posts  are  provided  for  random  ware  and 
ground  connections. 


only  5>3"."5 


SSI   T-3  MobJJe  Impedance  Transformer 


Maiches  52  ohm  coax  lo 
the  lower  impedance  of  a 
mobile  whqj  or  vertical. 
Imposition  swilch  with 
t  aps  between  3  and  SO 
ohms.  2-30  MHz  300 
watt  output.  2l4"  k  T  x 
2HW 


$19.95 


TOORDKK: 

Send  a  check  or  money  order —or  use  your 
Master  Charge  ot  VISA  card  COD  and  credit 
card  orders  are  also  accepted  by  phone.  Simply 
tjve  us  your  c^d  number  and  expiration  date. 
Our  phone  order  desk  is  open  ar  most  hours  for 
your  convenience  and  so  that  you  can  take  ad- 
vantage of  the  very  low  before  after  hour  phone 
rates. 


GUARANTEE; 

All  SST  products  are  unconditionally  guaranteed 
for  1  year.  In  addition,  they  may  be  returned  with- 
in 10  days  for  a  full  refund  (less  shipping)  if  you  are 
not  satisfied  (or  any  reason. 


SST  DU 1  K4RU  DUMMY  LOAD 

The  DL  1  »&  a  unique  rht'inurai  dummy  load 
Unlike  rm*s$y  oil  filled  dummy  loads*  i\  will 
kak.  Sealed,  ready  to  life   Max    1000  walls 
PEP  tor   15  s«    SWR:  In*  than  131  I  225 
MHi  Pot  Jib**  ^on^  1\~  x  4 

ortry  $17,95 


1 


■.-..■ 


■_'-p_-. 


Call  (213)  376-5887  or  379-9572  to  order 
C.O.D.t  VISA  or  Master  Charge 


or  send  to;   SST  Electronics, 
P.O.  Box  1,  Lawndale,  Calif.  90260 

Rease  add  $3  for  shipping  and  handbng  ($6  Air 
mad  Worldwide  I  Caitforrua  residents,  please  add 
sales  tax.  $1  charge  for  COD, 


Name 
Street 
City 


State 


Models  Desired:    Total  Enclosed 


Zip 


or  charge  to:  DVISA  DMC  DCO,D+ 
Card  * Exp.  Date 


LAWTMDALE,  CALIF, 
£3133    376-5937 


*<*S10 
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An  8080  Repeater  Control  System 


part  II:  hardware 


You're  on  your  way. 


Robert  Closer  N3IC 
3922  Algiers  Road 
RandaHstown  MD  2!  I  S3 


The  control  system  is 
built  on  a  19-inch  rack 
panel.  The  touchtone™ 
decoder  and  power  supply 
are  on  the  rear  of  the  panel. 
The  tape  loop,  amplifiers, 
touchtone  pad,  and  main 
board  are  on  the  front  of 
the  panel  The  main  board 
isaVector#169P84-062WE 
8*/^  X  17-inch  board.  The 
circuitry  is  assembled  us- 
ing wire-wrap  techniques.  I 


recommend  the  Vector 
battery-operated  Slit-N- 
Wrap  tool.  This  permits 
daisy-chaining  connections 
and  is  invaluable  when  wir- 
ing buses.  Discrete  com- 
ponents are  mounted  using 
Vector  T49  pins.  The  parts 
are  soldered  on  the  top, 
and  the  connections  are 
wire-wrapped  on  the  bot- 
tom. The  board  layout  is 
shown  in  Fig  1  The  circles 
in  the  center  of  the  board 
are  LEDs  The  relays  are  on 
the  right  side,  and  LEDs  in 
series  with  the  relay  coils 
are  mounted   adjacent  to 


the  relays.  The  oblong  ob- 
jects are  printed-circuit- 
board-mount  miniature 
potentiometers.  The  left 
half  of  the  board  consists 
of  the  microprocessor 
components.  Since  the 
board  is  built  with  wire- 
wrap,  most  sensible  layout 
arrangements  will  work, 
but  I  present  my  layout  to 
save  you  from  the  head- 
scratching  I  did  in  deciding 
upon  an  arrangement. 

Every  connection  to  the 
main  board  is  through  stan- 
dard DIP  plugs.  This  per- 
mits wire-wrapping  to  the 


connectors  on  the  board, 
Each  of  the  connectors  is 
16-pin  (except  the  power 
connector,  which  is  14-pin) 
Fig.  3  gives  the  pinouts.  The 
dummy  sockets  permit  the 
repeaters  to  be  placed  on 
the  air  for  testing  with  no 
control  system. 

Bypass  capacitors  (.1 
uF)  are  placed  liberally  on 
the  power  supply  lines.  At 
the  power  supply  connec- 
tor, 100-uF  capacitors  are 
placed  on  each  voltage. 

Circuit  Description 

The  hardware  consists  of 
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two  sections:  the  processor 
and  related  circuitry,  and 
circuitry   external    to   the 
processor  which  accom- 
plishes audio  and  control 
path  switching  as  well  as 
interfacing  to  the  repeater. 
To  understand  how  the 
system  operates,  examine 
the  path  flow  diagram   in 
Fig.  4.  All  of  the  switches 
shown   are  relays  in  their 
relaxed  position,  There  are 
two  types  of  signals:  audio 
pairs,  which  are  shown  as 
one  line  only,  and  dc  con- 
trol lines.  Relays  are  used 
for    switching    the    audio 
lines    and    some    control 
lines.    Solid-state    replace- 
ments could  be  made,  but 
there  is  nothing  easier  to  in- 
terface than  switched  con- 
tacts.   Using    relays    also 
prevents    many    problems 
due    to    possible    idiosyn- 
crasies of  audio  balancing, 
impedances,  and  levels  of 
different   repeaters.  (1    ad- 
mit that  it  does  hurt  to  use 
the  ancient  relay.)  The  feed 
from  each  transmitter  con- 
trol  shelf   passes   through 
the  repeater  enable  relay 
to  the  PTT  line.  The  feeds 
are  grounded  during   IDs. 
The  150   and    450    relays, 
when  activated,  positively 
isolate  the  PTT  lines  and 
prevent    the   transmitters 
from   keying.    If  the   LINK 
relay    is    closed,    the    two 
transmitter    feeds    are 
shorted,  ensuring  that  both 
transmitters  are  activated 
simultaneously.  The  audio 
pairs  are  shorted  together 
as  well,  placing  the  same 
audio  on  both  transmitters. 
When  the  BLOCK  relay  is 
energized,  the  1 50  transmit 
audio  is  shorted  out.  This 
relay  is  activated   to  pre- 
vent repeating  touchtones. 
In  normal  operation,  the 
CRTALK  relay  is  relaxed,  In 
this   condition,   the   audio 
and   COS    lines   from    the 
voter  are  passed  to  the  1 50 
control  shelf.  The  COS  lead 
goes  out  to  the  control  cir- 
cuitry and  returns  to  the 
control    shelf.    When    the 
CRTALK  relay  is  activated, 
the  voter  is  removed  from 
the  system  and  is  replaced 
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Close-up  of  processor  board.  The  empty  socket  on  the  left  is  for  a  third  ROM 


with  the  control  receiver. 
When  the  CRTALK  relay 
follows  the  control  re- 
ceiver COS,  the  end  result 


is  that  the  control  receiver 
is  given  priority  over  the 
two  meter  inputs  to  the 
repeater.  When  voltage  is 


placed  on  the  audio  gate 
line  to  the  control  shelf, 
any  audio  present  on  the 
duplex  audio  input  goes  to 


Input  1,2  (touchtone  decoder): 

11— Audio  high 

4—440  PTT 

1— digit  1 

Amplifiers: 

5— Voter  COS 

2— digit  2 

1  — LDI  in 

6— Control  rx  COS 

3— digit  3 

2 — LDI  in 

7— Control  shelf  COS 

4— digit  4 

3— LDI  out 

8— RUSOS 

5— digit  5 

4— LDI  out 

9— AG  (audio  gate) 

6— digit  6 

5— LDO  in 

10— Control  Rx  PL  enable 

7— digit  7 

6— LDO  in 

1 1  —  Link  {from  440  rpt) 

8— digit  8 

7_ LDO  out 

.    12— Disable  timer 

9— digit  9 

8— LDO  out 

13— Force  timer 

10— digit  0 

9— TTin 

16— Ground 

11— digit  ' 

10— TTin 

RPT2  (audio): 

12— digit  # 

16 — Ground 

1— Voter  aud 

13—VTT  (valid  touchtone) 

Out  5,6  (voter): 

2— Voter  aud 

14— Ground 

1— Disable  Rx  #1 

3— Control  rx  aud 

Power  Supply: 

2— Disable  Rx  #2 

4— Control  rx  aud 

1 — Ground 

3— Disable  Rx  #3 

5— Control  shelf  aud 

3 — Ground 

4— Disable  Rx  #4 

6— Control  shelf  aud 

5—  +5 

5— Disable  Rx  #5 

7— Duplex  aud 

7 5 

6— Disable  Rx  #6 

8— Duplex  aud 

9—  +  12 

7— Disable  Rx  #7 

9—150  ID  aud 

11— -12 

8— Disable  Rx  #8 

10— 440  ID  aud 

13—  +  18 

9— Select  Rx  #1 

11—440  transmit  aud 

15 18 

10— Select  Rx  #2 

12—440  transmit  aud 

11— Select  Rx  #3 

13—150  transmit  aud 

Phone  Line: 

12— Select  Rx  #4 

14—150  transmit  aud 

1— Tip 

13— Select  Rx  #5 

16— Ground 

3— Ring 

■ 

14— Select  Rx  #6 

Dummy  Socket  for  RPT1: 

Tape: 

15— Select  Rx  #7 

1-3 

1— Start 

16— Select  Rx  #8 

2-4 

3— Start 

RPT1  {dc  lines): 

5—7 

5— Run 

1—150  feed 

Dummy  Socket  for  RPT2: 

7— Run 

2—440  feed 

1—5 

9— Audio  low 

3—  1 50  PTT 

2—6 

Fig.  3.  Connector  pinouts. 
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the  transmitter  When  the 
RUSOS  lead  is  grounded, 
the  transmitter  remains  on 
the  air, 

Next,  consider  the  path 
to  the  telephone  line.  LDR 
(line  direction  relay)  deter- 
mines whether  audio  is  be- 
ing fed  into  the  line  or 
taken  from  it.  Normally, 
LDR  follows  the  COS  sig- 
nal. When  no  received  sig- 


nals are  present,  LDR  is  off 
and  audio  from  the  tele- 
phone line  goes  into  the 
system.  During  auto- 
patches,  this  places  the 
party  on  the  telephone  on 
the  air.  When  the  COS  goes 
lowr  LDR  activates  and  the 
audio  coming  from  the 
duplex  audio  output  goes 
into  the  phone  line.  During 
autopatches,   this   permits 


the  party  on  the  telephone 
to  hear  the  transmitting 
station.  The  audio  fed  into 
the  control  shelf  on  the 
AUD  lines  comes  out  on 
the  duplex  audio  pair  when 
the  audio  gate  is  not  en- 
abled. 

With  the  local/remote 
switch  in  the  local  position, 
the  touchtone  decoder  is 
driven  solely  by  the  on-site 
pad.  When  placed  in  the 
remote  position,  the  touch- 
tone  amplifier  drives  the 
decoder.  If  CRTT  {control 
receiver  touchtone)  is  re- 
laxed, the  decoder  is  fed 
from  the  duplex  audio  pair 
or  the  telephone  line.  The 
path  for  two  meter  users  is 
through  the  duplex  audio 
pair,  and  for  control  oper- 
ators on  the  telephone  line 
it  comes  from  that  source, 
If  PHCR  (phone  control 
relay)  is  activated,  the  two 
meter  input  is  isolated 
from  the  decoder.  If  CRTT 
is  on,  the  control  receiver 
has  absolute  command 
over  the  decoder.  From  this 
arrangement,  it  can  be 
seen  that  the  hierarchy  of 
control  access  is  the  con- 
trol receiver  at  the  highest 
priority,  the  telephone 
next,  and  the  two  meter  in- 
put last.  By  controlling  the 
logic  driving  the  relays,  any 
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Fig,  5.  Relay  switching, 


of  these  modes  of  access  to 
the  decoder  may  be  pre- 
cluded. The  touchtone 
generator  injects  audio  at  a 
point  where  it  can  drive 
both  the  telephone  line 
and  the  repeater.  The  latter 
permits  hearing  the  pro- 
cessor dialing  users'  num- 
bers. It  consequently  also 
drives  the  decoder,  which 
is  not  of  any  particular  im- 
portance except  that  it 
allows  the  locally  generat- 
ed tones  to  be  blocked 
from  repeating  It  may 
seem  that  placing  tones  on 
the  repeater  while  at  the 
same  time  blocking  them  is 
a  silly  procedure.  How- 
ever, the  end  result  is  that 
you  hear  short  blips  of 
tones,  pleasing  to  the  ear. 
Due  to  the  arrangement 
of  the  switching  paths, 
level  adjustments  must  be 
made  in  the  following 
order: 

1)  The  audio  from  the 
control  receiver  and  the 
voter  must  be  equalized. 
Place  a  meter  at  the  output 
of  the  decoder  amplifier. 
Adjust  the  audio  output  of 
the  control  receiver  so  that 
equal  tone  deviation  on 
the  two  meter  input  and 
the  control  input  results. 

2)  Adjust  the  gain  of  the 
touchtone  amplifier  for  the 
required  input  for  your 
decoder.  For  the  decoder 
specified,  this  is  about  two 
volts  rms. 

3)  Adjust  the  gain  of  the 
LDl  (LD  input)  amplifier  so 
that  tones  arriving  from  the 
telephone  line  are  of  equal 
amplitude  with  the  other 
two  inputs  at  the  decoder 

4)  Adjust  the  LINE  IN 
control  on  the  control  shelf 
so  that  proper  deviation 
results  when  talking 
through  the  repeater  from 
the  phone  line. 

5)  Adjust  the  gain  of  the 
LDO  (LD  output)  amplifier 
to  the  required  level  of 
your  telephone  line  inter- 
face when  talking  on  two 
meters. 

6)  Adjust  the  output 
level  of  the  touchtone 
generator  for  the  required 
level  at  the  telephone  line. 
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Fig.  5  shows  the  relay 
and  autopatch  connec- 
tions. Most  of  the  lines  go 
to  connectors  defined  in 
Fig.  3.  The  PTT  lines  from 
the  keying  transistors  and 
the  voter  COS  to  the  con 
tro!  logic  are  picked  up  in 
Fig.  7.  The  TAPE  relay 
pulses  to  activate  the  tape 
loop.  A  shorted  pair  is 
available  from  the  tape 
loop  while  the  tape  is  run- 
ning and  is  connected  at 
TAPE  RUN.  The  relay  wiring 
should  be  self-explanatory. 

The  autopatch  interface 
circuitry  may  need  to  be 
modified  to  fit  a  particular 
coupler.  The  line  trans- 
former isolates  the  tele- 
phone equipment  from  the 
repeater  circuitry.  A 
suitable  transformer  is 
made  for  the  MASTR  line 
and  is  available  from 
General  Electric  (part 
number  19A116736P1). 
During  an  autopatch,  APR 
(autopatch  relay)  is  closed, 
In  our  system,  the  line  cur- 
rent is  sensed  at  the  other 
end,  and  the  dial  tone  is  re- 
quested. If  a  coupler  is  in- 


stalled at  the  repeater  site, 
APR  may  be  directly  con- 
nected to  the  coupler  to  re- 
quest a  dial  tone.  The 
SENSE  relay  is  a  sensitive 
relay  which  detects  the  dc 
line  current.  In  our  system, 
there  is  always  current 
present  in  the  line.  A  quick 
measurement  of  line  cur- 
rent at  the  other  end  en- 
sures the  integrity  of  the 
line.  When  an  incoming 
call  is  made,  the  line  cur- 
rent is  reversed  The  diode 
in  series  with  the  SENSE 
relay  distinguishes  the  dif- 
ference between  an  idle 
condition  and  an  incoming 
call.  The  SENSE  contacts 
are  normally  closed  and 
open  when  an  incoming 
call  is  made.  The  contacts 
remain  open  until  the  line 
is  disconnected.  This  relay 
is  necessary  to  determine 
who  initiates  a  call.  If  a  call 
is  initiated  from  the  tele- 
phone line,  a  control  ac- 
cess is  assumed  and  PHCR 
activates,  A  telephone 
coupler  at  the  repeater  site 
simplifies  some  of  the  cir- 
cuitry.   Any    contact    pair 


which  opens  when  the  line 
is  in  use  may  be  used  in 
place  of  the  SENSE  relay, 
because  suitable  gating  is 
provided  in  the  control 
logic  to  produce  the 
logical  equivalent  to  our 
system. 

The  audio  circuits  are 
shown  in  Fig.  6.  There  are 
two  separate  oscillators  for 
the  1 50  and  440  CW  identi- 
fier tones.  ICs  1 8  and  1 9  are 
simple  555  oscillators, 
They  each  have  tone  and 
amplitude  controls.  Pin  4  is 
the  keying  input-  the  150 
tone  and  450  tone  lines 
come  from  the  processor 
output  ports  ICs  11,12,  20, 
and  21  generate  the 
"beep"  tone.  Perhaps  this 
is  too  elaborate  an  arrange- 
ment for  such  a  simple 
function,  but  it  does  pro- 
vide a  distinctive,  pleasing 
sound.  It  is  best  described 
as  the  ''bounce"  sound  in 
TV  Pong  games.  It  is 
noticeable,  but  not  objec- 
tionable. When  the  RUSOS 
lead  goes  from  low  to  high 
(carrier  release),  IC21,  a 
one-shot,    fires.   The   time 


delay  is  adjustable  and  is 
nominally  half  of  a  second. 
When  the  pulse  falls,  IC12 
is  triggered,  placing  a  low 
on  pin  8,  This  clears  the 
other  half  of  IC12,  putting 
a  high  on  pin  13,  enabling 
the  oscillator,  and  clearing 
the  first  half  of  Id 2,  IC20 
oscillates  and  generates 
the  tone,  The  pitch  is 
variable,  and  a  variety  of 
sounds  can  be  formed  by 
adjustment.  The  pulses  are 
counted  by  IC11  At  the 
fall  of  the  sixteenth  pulse. 
the  top  half  of  IC12  is  set 
the  oscillator  is  turned  off, 
and  all  returns  to  the  rest 
condition,  All  of  this 
generates  exactly  sixteen 
pulses  shortly  after  the  car- 
rier release,  providing  the 
"beep"  sound.  The  beep, 
ID,  and  tape  audio  are 
summed  and  fed  to  the 
transmitter.  While  IC21  is 
high,  the  repeater  timeout 
timer  is  tricked  into  believ- 
ing that  the  signal  is  still 
present.  If  the  user  does 
not  wait  for  the  "beep," 
then  the  timer  is  not  reset 
because  of  the  overlapping 
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of  the  incoming  signal  and 
the  one-shot.  If  a  signal  is 
present  when  IC21  falls, 
then  the  "beep"  is  in- 
hibited via  IC5.  If  the  beep 
is  disabled,  IC21  is  pre- 
vented from  firing  by  ICIO, 
and  carrier  release  im- 
mediately resets  the  timer. 
This  seems  like  a  lot  of 
trouble  to  go  through  for  a 
silly  beeper,  The  system 
permits  a  long  (3-second) 
drop  delay  on  the  repeater 
transmitter,  In  normal 
QSOs,  the  transmitter  stays 
keyed  continuously,  each 
participant  merely  waiting 
for  the  beep.  This  saves  a 
lot  of  wear  and  tear  on  the 
transmitter  and  amplifier, 
both  of  which  otherwise 
are  constantly  being 
turned  on  and  off.  This  is  of 
particular  importance  for 
busy    repeaters;   WR3AFM 


logs  about  13  hours  of  up- 
time per  day.  The  users  do 
learn  to  wait  for  the  beep, 
leaving  time  for  breakers; 
if  not,  they  time  out. 

IC24  divides  the  master 
2-MHz  clock  by  two,  sup- 
plying the  required  1-MHz 
clock  for  IC25,  the  touch- 
tone  generator.  The  rows 
and  columns  are  selected 
by  the  processor  at  output 
port  #7.  The  low  and  high 
group  tones  are  summed 
and  sent  to  a  transistor 
amplifier. 

Each  of  the  digit  outputs 
from  the  touchtone  de- 
coder has  an  LED  which 
serves  the  dual  purpose  of 
giving  an  indication  of 
what  is  going  on  and  pro- 
viding a  pull-up  for  input  to 
the  processor  input  ports. 
The  decoder  outputs  are 
normally  open  and  go  low 
when  active.  The  VTT 
(valid  touchtone)  signal 
must  be  processed.  IC22,  a 
CMOS  buffer,  permits  high- 
impedance  timer  resistors 
to  be  used.  Each  of  three 
sections  requires  digits  to 
be  held  a  certain  amount 
of  time  before  they  are 
recognized.  The  VTT  out- 
put is  just  a  debounced 
output  set  for  a  delay  of 
about  50  milliseconds.  The 
SVTT  (slow  VTT)  output  is 
adjusted  for  a  delay  of  one 
second.  This  sets  the 
amount  of  time  the  first 
digit  of  3-digit  codes  must 
be  held.  The  SSVTT  (slow 
slow  VTT)  output  is  ad- 
justed for  5  seconds,  This 
sets  the  amount  of  time  re- 
quired to  enter  the  tele- 
phone listen  and  control 
receiver  talk  modes. 

The  circuitry  which  per- 
forms the  switching  func- 
tions is  shown  in  Fig,  7,  The 
outputs  of  this  section  are 
the  relays  and  the  CS  COS, 
RUSOS,  AC,  DISABLE 
TIMER,  PL,  and  PTT  lines. 
There  are  four  state  flip- 
flops.  The  AP  (autopatch) 
flip-flop  goes  high  during 
an  autopatch,  and  the  RB 
(remote  base)  flip-flop  is 
high  during  a  remote  base 
operation  (reverse  auto- 
patch,   limited    to    control 


operators).  The  CRTK  {con- 
trol receiver  talk)  flip-flop 
may  be  left  in  either  state, 
but  by  operating  conven- 
tion is  normally  left  tow.  If 
it  is  set,  any  signals  coming 
from  the  control  receiver 
will  be  repeated.  The  PHC 
(phone  control)  flip-flop  is 
normally  clear  and  is  set 
when  a  call-in  is  made  on 
the  phone  line.  The  gating 
of  these  flip-flops  will  now 
be  described. 

The  clear  inputs  of  AP 
and    RB    are   driven   from 
IC6.  If  any  of  the  three  in- 
puts to  that  gate  go  high, 
IC1     is    cleared.    A    KD 
(knockdown)    pulse    from 
the   processor  will   do  so. 
When  the  knockdown  digit 
is  received,  the  processor 
pulses  the  KD  output  high. 
The    master    RESET    pulse 
also   clears   the   flip-flops, 
setting    the    initial    states 
correctly  after   power  on. 
The  third  input  comes  from 
an  AND  gate  made  up  of 
ICs  4  and  1 3.  If  all  three  in- 
puts of  IC4  go  high,  then 
the  flip-flops  will  be  reset. 
This    input    provides    for 
these  functions  to  be  killed 
should   the   repeater   time 
out.  If  either  function  is  up, 
pin  3  of  IC7  is  high.  When- 
ever   these    functions    are 
on,    the    RUSOS    lead    is 
grounded    to    keep    the 
transmitter  on   the   air.    If 
the  RUSOS  lead  is  low,  and 
the  150  PTT  is  high,  sensed 
by  pins  13  and  1   on  1C4, 
then  the  repeater  must  be 
timed  out,  The  last  input  to 
the  AND  gate  is  the  voter 
COS.  This  only  allows  the 
AP  and  RB  functions  to  be 
killed  from  a  timeout  if  the 
incoming  signal  is  released. 
During  autopatches,  if  the 
repeater  times  out,  the  par- 
ty on  the  telephone  hears 
the  last  transmission  made 
even    after    the    repeater 
drops  off  the  air.  At  that 
point,   all   three   inputs  to 
IC4  are  high,  and  the  func- 
tion is  killed. 

The  processor  pulses  the 
RB  input  line,  setting  the 
RB  flip-flop  when  a  remote 
base  function  is  requested. 
When  an  autopatch  is  re- 


150  =  150EN 
450  =  450EN 
TAPE  =  TAPE 

APR  =  AP 


CSCOS  ^  COS 

CRTT  =  (CRCOS)  (CREN) 

CRTALK  =  (CRTK)  (CRTT) 

PHCR  =  PHCj^JISOTTEN         

LDR  =  (COS)  (PHC)  +  (SVTT)  (PHEN)  +  LD  __ 

BLOCK  =  (VTT)(BLK  +  AP  +  RB)  (PHC)  (CRTK  +  CRTT) 
LINK  =  LINK  +  LINK  FROM  450 
AG  =  (AP  +  RB)  (COS)  (PHC)  +  LD 
RUSOS  *  (AP  +  RB) 

150:  150  repeater  off 

450;  450  repeater  off 

TAPE:  Start  tape  loop 

APR:  AutoPatch  Relay 

CSCOS:  Control  Shelf  Carrier  Operated  Switch  input 

CRTT:  Control  Receiver  Touchtone  access 

CRTALK:  Control  Receiver  TALK  through  150  with  priority 

PHCR:  Phone  Control  Relay 

LDR:  Telephone  Line  Direction  Relay 

BLOCK:  Audio  tone  Blocking  relay 

LINK:  Linkup  of  150/450  repeaters 

AG:  Audio  Gate— audio  to  transmitter 

RUSOS:  Timed  transmit  input 

150EN:  150  repeater  enable  from  processor 

450EN:  450  repeater  enable  from  processor 

TAPE:  Tape  activate  from  processor 

AP:  AutoPatch  flip-flop 

COS:  Carrier  Operated  Switch  from  voter/control  receiver 

CRCOS:  Control  Receiver  COS 

CREN;  Control  Receiver  ENabie 

CRTK:  Control  Receiver  Talk  f  li p-f fop 

PHC:  Phone  Control  flip  flop 

150TTEN:  ENable  Touchtone  access  from  150 

VTT:  Valid  Touchtone 

SVTT:  Slow  Valid  Touchtone 

SSVTT:  Slow  Slow  Valid  Touchtone 

PHEN:  ENable  telePHone  control  access 

LD:  Line  Direction  from  processor 

BLK:  Block  signal  from  processor 

RB:  Remote  Base  flip-flop 

Pig.  8.  Con  trot  logic  functions. 


quested,  the  AP  input  is 
pulsed.  If  the  APEN  (auto- 
patch enable)  input  is  low, 
IC9  passes  the  request  and 
the  AP  flip-flop  is  set. 
Otherwise,  the  patch  is  not 
permitted  to  start.  This 
autopatch  defeat  is  easily 
done  in  software,  but  this 
method  allows  visual  indi- 
cation when  at  the  site  that 


the  autopatch  function  has 
been  disabled. 

The  CRTK  flip-flop  is  set 
when  both  inputs  of  IC9 
are  high.  Pin  5  goes  to  the 
CRCOS  (control  receiver 
COS),  so  this  can  only  be 
enabled  by  a  signal  present 
in  that  receiver.  Both  in- 
puts of  1C8,  which  feeds 
the    other    input    of    IC9, 
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Fig.    9.    Modifications 
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must  be  tow  as  well,  The  # 
digit  and  the  SSVTT  signals 
must  be  present.  There- 
fore, the  #  must  be  held  for 
5  seconds  while  transmit- 
ting on  the  control  fre- 
quency in  order  to  enable 
the  CRTK  mode.  CRTK  is 
cleared  by  IC8.  The  RESET 
pulse  goes  to  pin  2,  clear- 
ing CRTK  on  power-up. 
Otherwise,  the  two  inputs 
of  IC5  must  go  high.  One 
input  goes  to  the  CRCOS, 
so  it  can  only  be  killed  on 
the  control  frequency.  The 
other  input  comes  from  pin 
13  of  IC8,  which  goes  high 


ond 


is 


when   a   one   sec 
received. 

The  PHC  flip-flop  is  con- 
trolled in  part  by  IC3.  If  any 
of  the  four  inputs  to  this 
gate  are  low,  the  output  is 
high,  clamping  PHC  clear 
through  IC8  If  telephone 
loop  current  is  sensed,  the 
PHEN  (phone  enable)  line 
is  low,  and  neither  the  RB 
nor  AP  flip-flops  are  set, 
then  pin  6  of  IC3  goes  low. 
If  the  last  three  conditions 
are  satisfied  when  a  call-in 
is  made  on  the  phone  line, 
the  transition  clocks  PHC 
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high,  placing  the  system 
into  the  telephone  control 
access  mode.  Pin  6  of  IC8  is 
driven  from  the  five-sec- 
ond #  gate,  so  PHC  can  be 
cleared  in  this  manner,  per- 
mitting the  repeater  input 
signals  to  be  heard  on  the 
phone  line.  Via  pin  13  of 
IC9;  a  one-second  *  sets 
PHC  again. 

The  rest  of  the  circuitry 
is  combinational.  Rather 
than  give  a  detailed  de- 
scription of  how  each  gate 
operates,  I  have  shown  the 
Boolean  logic  functions  in 
Fig.  8,  from  which  the  cir- 
cuitry can  be  easily  under- 
stood The  150,  450,  and 
TAPE  outputs  are  directly 
driven  from  the  processor 
outputs.  APR  is  directly 
driven  from  AP.  The  CS 
COS  is  a  buffered  COS  out- 
put. The  CRTT  relay  is  ac- 
tivated if  CREN  (control 
receiver  enable)  is  low,  and 
if  a  signal  is  received  in  the 
control  receiver.  Normally, 
this  relay  follows  the  con- 
trol receiver,  giving  it 
priority  over  anything  else 
for  access  to  the  touchtone 
decoder.  The  CRTALK   re- 


lay follows  the  CRTT  relay 
if  the  CRTK  flip-flop  is  set 
PHCR  is  activated  when 
PHC  goes  high.  If  150TTEN 
(150  touchtone  enable)  is 
high,  PHCR  is  also  on.  This 
totally  isolates  the  decoder 
from  two  meter  inputs. 

Normally,  LDR  follows 
the  COS.  If  PHC  is  high,  it 
stops  following  the  COS, 
giving  the  control  operator 
total  control  from  the 
telephone  line.  Otherwise, 
whenever  an  incoming  sig- 
nal is  present,  the  line 
direction  gets  turned 
around,  and  tones  from  the 
telephone  never  reach  the 
decoder.  If  PHEN  is  low, 
LDR  follows  the  SVTT 
signal  This  is  used  to 
remove  control  access 
from  the  telephone  line. 
Every  time  an  attempt  is 
made  to  send  a  tone  down 
the  tine  in  this  mode,  the 
line  is  turned  around,  cy- 
cling the  relays  and  remov- 
ing the  tone  from  the  sys- 
tem It  is  a  clumsy  but  sim- 
ple way  to  accomplish  the 
task  The  LD  output  from 
the  processor  also  ac- 
tivates LDR,  to  ensure  that 


the  locally-generated 
touchtones  produced 
when  redialing  a  number 
go  down  the  telephone 
line. 

When  in  the  blocking 
mode,  BLOCK  follows 
VTT.  To  be  in  the  blocking 
mode,  the  BLK  signal  must 
be  present  from  the  pro- 
cessor, or  an  autopatch  or 
remote  base  function  must 
be  in  progress.  The  block- 
ing mode  is  left  for  two 
special  cases:  when  con- 
trolling the  repeater  on  the 
phone  line  or  the  control 
receiver  when  it  is  not 
repeating.  If  these  excep- 
tions were  not  made,  when 
a  control  operator  was  ex- 
ecuting functions,  users 
talking  on  the  repeater 
would  have  their  voices 
blotted  out  every  time  a 
tone  was  sent  by  the  con- 
trol operator.  This  would 
limit  control  to  when  the 
repeater  was  free.  The  PHC 
bar  in  the  BLOCK  formula 
stops  the  blocking  for 
telephone  control,  and  the 
CRTK  +  CRTT  bar  re- 
moves the  blocking  for 
silent  control  on  the  con- 


trol  frequency, 

LINK  normally  follows 
the  output  from  the  pro- 
cessor, but  a  link  request 
from  450  also  activates  it 

AG  is  activated  during 
autopatch  or  remote  base 
functions  when  the  incom- 
ing signal  is  released,  plac- 
ing the  telephone  audio  on 
the  air.  The  LD  output  from 
the  processor  also  acti 
vates  AC  so  that  the  redial- 
ing of  telephone  numbers 
can  be  heard  on  the  air, 
The  RUSGS  lead  is  ground- 
ed during  autopatches  and 
remote  base  operations. 

ICs  15,  16,  and  17  are 
open  collector  buffers 
used  to  drive  the  relay  coils 
and  external  inputs,  The 
AC  input  requires  +10 
volts.  A  PNP  switching 
transistor,  through  an  LED 
which  drops  a  couple  of 
volts,  accomplishes  this. 
The  PTT  outputs  from  the 
processor  feed  NPN  driver 
transistors  to  keep  the 
transmitters  on  the  air  dur- 


Rear  of  control  system  rack,  showing  power  supply  and  touchtone  decoder    The 
amplifier  sockets  are  also  visible. 


ing  IDs.  The  keying  tran- 
sistors should  be  hefty 
enough  to  sink  the  current 
of  the  PTT  lines  of  the  par- 


ticular transmitters  used. 

Depending  upon  the  re- 
peater timer  control  meth- 
ods   used,    the    FORCE 


TIMER  and  DISABLE 
TIMER  inputs  may  or  may 
not  already  be  present.  Fig. 
9    shows    the    necessary 
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Fig,  11.  Processor  I/O  ports. 
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modifications  if  a  General 
Electric  MASTR  control 
shelf  is  used. 

The  Microprocessor 

There  are  scores  of 
microprocessor  chips  on 
the  market.  Many  could  be 
selected  as  the  controlling 
element  in  a  control  sys- 
tem. A  single  interrupt  is  re- 
quired. Barring  other  con- 
siderations, the  RCA 
Cosmac  would  be  a  good 
choice  because  it  is  fabri- 
cated from  CMOS  technol- 
ogy, causing  it  to  draw  very 
little  current  and  to  have 
high  noise  immunity.  The 
major  consideration  when 
selecting  a  microprocessor 
chip  is  support.  I  chose  the 
Intel  8080  family  for  three 
reasons:  1  am  extremely 
familiar  with  it,  I  have  a 
supply  of  spare  chips  for 
that  family,  and  I  have  the 
needed  software  support. 
The  software  support  is 
most  important. 

There  are  a  number  of 
memory  chips  which  can 
be  used.  1  decided  to  use 
2708  ROMs  because  I  have 
a  supply  of  them  and 
because  they  are  easily 
programmed.  Newly  con- 
structed systems  would  do 
well  by  utilizing  2716 
ROMs,  The  2716  has  twice 

INPUT  PORTS 

Port  #10 
8— SVTT 
7— VTT 
6— 150  CSS 
5—450  COS 
4— digit  1 
3— digit  2 
2— digit  3 
1 — digit  4 

Port  #20 

8— digit  5 
7 — digit  6 
6— digit? 
5— digit  8 
4— digit  9 
3— digit  0 
2 — digit  * 
1—  digit  # 

Port  #30 

8-PHC 
7— CRCOS 

OUTPUT  PORTS 
Port  #10 

8—150  tone 


the  capacity  of  the  2708, 
and  in  this  application,  on- 
ly one  is  required.  The  271 6 
is  even  easier  to  program 
than  the  2708.  A  minimal 
amount  of  RAM  is  re- 
quired Two  2112s,  each 
256  x  4,  are  used,  providing 
256  bytes  of  RAM. 

The  microprocessor 
components  are  consid^ 
ered  separately  from  the 
rest  of  the  hardware.  The 
integrated  circuits  are  not 
numbered,  except  where 
more  than  one  of  a  par- 
ticular number  is  used 
(where  the  letter  "P"  is  at- 
tached to  indicate  that  the 
IC  belongs  to  the  proces- 
sor). The  processor  and 
memory  schematic  is 
shown  in  Fig.  10.  The  8224 
support  chip  provides  the 
clock  signals  to  the  8080 
using  an  18-MHz  crystal.  It 
also  is  the  source  of  the 
power-up  RESET  pulse. 
Pushing  the  reset  switch 
also  generates  a  RESET 
pulse.  The  7496  shift  reg- 
ister introduces  one  mem- 
ory wait  state.  The  8080  has 
plenty  of  speed  for  its  re- 
quired functions,  and  the 
2708  ROMs  are  cheaper  in 
the  650  ns  variety,  so  a  wait 
state  was  added  so  that  the 
slower  memory  could  be 
used.    I    suggest   that   the 

7—150  PTT 
6—450  tone 
5—450  PTT 
4— A  P  activate 
3 — RB  activate 
2— KD{KnockDown) 
1— BLK 

Port  #20 

8— 150EN 
7—450EN 

6— APEN 

5— CRTTEN 
4— PHEN 


3— 150TTEN 
2— OR  PL 


1— Beep 

Port  #30 

8— Tape  activate 

7-LD 

6— Disable  timer 

5- Link 

Port  #50:  Receiver  disable 
Port  #60:  Receiver  select 
Port  #70:  Row  and  column 
select  for  touchtone  generator 

Fig,  12.  I/O  ports. 


18-MHz  clock  and  wait 
state  be  retained  for 
duplication,  for  the  simple 
reason  that  otherwise  the 
timing  loops  in  the  pro- 
gram will  have  to  be  read- 
justed. 

The  SVTT  signal  inter- 
rupts the  processor.  There 
are  several  reasons  for  us- 
ing SVTT  rather  than  VTT. 
Voices  tend  to  be  momen- 
tarily detected  as  touch- 
tone-  Using  VTT  to  inter- 
rupt the  8080  would  result 
in  the  processor  frequently 
being  interrupted  for  no 
purpose.  This  is  bad, 
because  when  interrupted 
it  stops  counting  time  and 
initiates  tone  blocking, 
resulting  in  unintentional 
blocking  of  voices  Opera- 
tionally, SVTT  requires  the 
first  digit  of  any  code  to  be 
held  for  a  second;  this 
gives  control  operators  a 
chance  to  respond  to  un- 
identified stations  attempt- 
ing to  access  the  system. 
The  INTE  (interrupt  enable) 
is   monitored   by  an  LED, 
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showing  if  the  interrupt 
program  has  been  exited, 
since  after  exit  the  inter- 
rupt is  always  re-enabled, 

The  four  high  address 
lines  feed  a  7442  decoder 
to  provide  the  memory  and 
I/O  port  selects  The  rest  of 
the  address  bus  goes  di- 
rectly to  memory.  An  8228 
bus  controller  buffers  the 
data  bus  and  produces  the 
memory  and  I/O  read  and 
write  signals.  The  pull-up 
resistor  on  pin  23  lets  the 
8228  perform  the  single  in- 
terrupt instruction 

The  program  is  stored  in 
2708  1K  x8  ROMs.  The  ad- 
dressing is  set  by  the  HO, 
HI,  and  H2  lines.  The 
ROMs  are  selected  only 
during  a  memory  read  op- 
eration. Three  sockets  are 
provided  for  270Bs(  and 
currently  only  two  are 
needed,  leaving  room  for 
an  expanded  program.  It  is 
simple  to  add  up  to  six 
more  2708s  by  paralleling 
all  lines  and  using  the  H4 
through  H9  lines.  The  RAM 
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Fig.  13.  Power  supply. 
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consists  of  two  211 2  256  x  4 
chips.  They  are  selected 
during  memory  read  or 
write   operations,    On    the 

memory  chips,  all  pins  not 
shown  are  paralleled  with 
the  other  chips. 

The  input/output  ports 
are  shown  in  Fig.  11.  74100s 
are  used  for  output  ports 
because  they  are  inexpen- 
sive. 74367s  (8097)  are  used 
for  input  ports  and  buffers. 
74367  #P1  and  part  of  #P2 
are  used  to  buffer  the  data 


bus  from  the  output  ports. 
The  H1  through  H7  lines 
are  used  to  select  the  port 
addresses,  which  corre- 
spond to  10,  20,  ...  hex- 
adecimal port  numbers. 
The  input  lines  for  74100s 
#P2  through  #P7  are 
paralleled  with  those  lines 
on  741 00  #P1 ,  Output  ports 
1 ,  2,  and  7  go  directly  to  the 
rest  of  the  hardware  The 
port  and  bit  designations 
are  shown  in  Fig.  12.  Ports 
#3  through  #6  go  to  output 


connectors.  The  input 
ports  are  as  shown.  Ports  #1 
and  #2  come  from  the 
touchtone  decoder,  the 
VTT  and  SVTT  conditioned 
outputs,  and  the  two  re- 
peater COS  lines.  The 
decoder  plugs  into  IN1r2. 
The  pins  which  do  not  con- 
nect to  the  decoder  are  left 
open  and  wired  over  to  the 
RPT1  connector  Two  of 
the  inputs  on  port  #3  are 
used,  and  the  remaining  six 
may  be  used  for  expansion. 


The  power  supply  must 
provide  +5,  +12,  and  —5 
volts  for  the  circuitry. 
Other  voltages  may  be  re- 
quired for  your  choice  of 
amplifiers,  decoder,  and 
pad.  Up  to  2  Amps  is  re- 
quired for  the  +5  supply, 
and  1  Amp  is  sufficient  for 
the  rest  of  the  voltages.  A 
power  supply  schematic  is 
shown  in  Fig.  1 3  An  LM3Q9 
regulator  is  used  for  4-5, 
and  it  works  —  but  this  is  on 
the  close  side.  ■ 


DX  Fantasy 

a  moment  in  the  sun 


What  you  don't  know  can't  help  you 


L.  Foord  VE3FLE 
?6S  Gladstone  Dr, 

Woodstock,  Ontario 
Canada  MS  5TI 


It  was  official:  Effective 
0001  CMT,  all  VEs  could 
use  the  CJ  prefix.  I  relished 
what  lay  before  me.  After 
years  of  chasing  DX,  for  the 
first  time  (before  the  world 
discovered  that  CJ=VE,  a 
fact  that  would  hardly  im- 
press anyone),  I  would  be 
the  chased.  Of  course,  I 
wouldn't  disguise  this 
detail;  I  simply  wouldn't 
advertise  it. 

At  the  appointed  hour,  I 
ran  to  the  rig  and  aimed  the 
beam  east  "CQ  DX  CQ  DX 
from  CJ3FLE," 

They  were  there  in  an  in- 
stant; the  band  exploded 
with  Europeans  clamoring 
to  work  me. 

I  imitated  the  best 
DXer's  style  I  had  heard 
and  started  to  work  them: 


"C2ZZ  from  CJ3FLE,  Fifty- 
seven." 

Back  came  the  reply: 
"CJ3FLE  from  G2ZZ.  59, 
break." 

"Roger;  thanks  for  the 
report  QSL  to  VE3FLE. 
QRZ  DX  from  CJ3FLE?" 

"CJ3FLE  from  DL2XX." 

"DL2XX,  you're  58,  from 
CJ3FLE/' 

"QSL  Thanks  for  the 
contact,  What's  the  QT— " 

"— roger,  roger.  QSL  to 
VE3FLE.  QRZ  the  Cita- 
tion?" 

And  on  I  went.  The  sta- 
tions were  characteristi- 
cally weak— they  were  no 
doubt  in  confusion  as  to 
where  to  point  their  anten- 
nas. But  I  was  concerned 
with  giving  everyone  the 
opportunity  to  work  Cj,  so 
I  kept  the  QSOs  short. 

One  French  station  was 
pounding  in.  "F2XX,  you're 
58  from  CJ3FLE." 

"QSL,  you're  five  nine 
plus.  Nice  signal.  What's 
the  QTH?" 


"Thanks  for  the  report. 
QSL  to  VE3FLE    QRZ  DX 

from  CJ3FLE?" 

"CJ3FLE.  What's  the 
QTH,  old  man?  F2XX." 

"Oh,  sorry  old  man. 
We're  in  Canada.  VE-land," 
I  whispered,  and  then 
turned  the  amplifier  back 
on/CQ  DX  from  CI3FLE?" 

The  band  began  to  shift 
and  Asia  came  rolling  in-  I 
was  ecstatic.  It  seemed  as 
if  all  of  Japan  were  calling 
at  once,  What  a  feeling! 

As  I  worked  the  JAs,  I 
could  hear  the  stateside 
stations  trying  to  break. 
One  particular  strong  W7 
kept  calling,  with  such  a 
strong  signal  I  was  having 
trouble  hearing  the  JAs 
under  him. 

"W7XYZ    from    CJ3FLL 
Fifty-eight." 

"Thanks,  old  man/'  He 
came  back  sounding  very 
pleased.  "Didn't  think  I 
was  going  to  get  through. 
Beautiful  signal  here,  even 
though    I    know    you're 


beaming  north,  You're  5 
and  9  plus  Name  here  is 
Bud." 

"Thanks,  Bud,  Nice 
signal  yourself,  QSL  to 
VE3FLE  if  you  want  a  card 
.73  for  now  QRZ  DX 
from  CI3FLE?" 

"By  the  way;"  it  was  the 
W7  again,  "is  there  an 
award  for  working  that 
special  Canadian  prefix? 
I've  already  worked  a 
dozen  of  you  and  was 
wondering  if  there  might 
be  a  certificate," 

I  felt  crushed,  "Ah,  no,  I 
don't  think  so/'  I  replied. 

"Okay;  73  and  thanks  for 
the  contact  " 

"73  QRZ  DX  from 
CJ3FLE?"  I  said  and 
glanced  at  the  clock  — less 
than  an  hour  had  elapsed. 

I  continued  to  call  for 
DX  but  over  the  next  hour 
managed  only  a  handful  of 
contacts.  Finally  I  shut  off 
the  rig  and  leaned  back 
and  pretended  the  band 
had  folded    ■ 
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Try  a  Log  Periodic  Antenna 

with  a  computerized  design 


Bring  in  the  big  ones  with  your  frequency-independent  LPDA 


Fig,  T,  Sample  run. 
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Christopher  Johnson  WAIZAC 
72  Hope  Circle 
Windsor  CT 06095 

If  you  must  ask  yourself, 
"What would  I  wantwith 
a  log  periodic  drpole  array 
(LPDA)?"  then,  obviously, 
you  are  unaware  of  the 
benefits  of  this  amazing 
antenna.  The  main  advan- 
tage of  an  LPDA  Is  that  it  is 
frequency  independent. 
The  gain,  front-to-back 
ratio,  swr,  and  other  elec- 
trical characteristics  re- 
main fairly  constant  within 
the  design  limits. 

Unlike  a  parasitic  beam, 
whose  performance  de- 
teriorates as  the  operating 
frequency  is  moved  away 
from  the  design  frequency, 
the  array  is  not  tuned  to  a 
single  wavelength.  The  ar~ 
ray  has  elements  which  are 
resonant  at  various  points 
within  the  passband  of  the 
antenna.  Very  simply 
stated,  at  a  given  frequen- 
cy, there  is  a  group  of 
elements  which  are  near 
resonance;  these  act  as 
driven  elements.  The  non- 
resonant  elements  in  front 


it 
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of  the  "driven"  elements 
act  as  directors,  and  those 
behind  act  as  reflectors. 
Hence,  the  antenna  has 
many  combinations  of 
driven/'  "directing,"  and 
reflecting"  elements. 

When  faced  with  the 
task  of  designing  an  LPDA 
the  old-fashioned  way,  you 
can  look  forward  to  grind- 
ing  out  the  numbers  with 
pencil,  paper,  and  calcula- 
tor. It  can  be  very  boring 
and  time-consuming.  If 
you  are  not  fortunate 
enough  to  get  the  results 
you  require  on  the  first  at- 
tempt, your  only  alter- 
native is  to  repeat  the  en- 
tire tedious  process. 
However,  in  this  age  of 
microcomputers,  you  have 
only  to  type  in  a  few 
numbers,  wait  a  few 
seconds,  and,  miraculous- 
ly, out  pop  the  element 
lengths  and  spacings  for 
your  LPDA. 

After  examining  the  pro- 
gram, the  results  should 
seem  a  little  less 
miraculous,  An  antenna 
can  be  designed  in  one  of 
two  modes.  In  both  modes, 
you  enter  the  frequency 
limits  and  two  constants. 


Fig.  2.  Program  listing. 
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In  mode  one,  the  computer 
will  calculate  the  number 
of  elements  and  their 
lengths  and  spacings.  In 
mode  two,  you  may  also 
enter  the  number  of 
elements.  The  computer 
will  then  design  an  antenna 
with  these  specifications. 

This  program  is  tailored 
to  work  on  almost  any 
computer  processing 
BASIC  which  is  equipped 
with  higher  math  and  ra- 
dian trig  functions.  If  op- 
timized for  your  computer, 
the  program  can  be  con- 
densed considerably,  It 
was  written  on  a  Digital 
Equipment  PDB  8/e 
minicomputer.  For  all  in- 
puts, yes  is  one,  and  no  is 
two. 

To  use  mode  one,  you 
must  enter  the  higher  and 
lower  frequency  limits 
(lines  190-220),  You  must 
also  input  the  two  con- 
stants tau  and  sigma  (lines 
250-300).   Tau   must  be  in 

the  range  of  .8  to  .99,  and 
sigma  must  be  in  the  range 

of  .05  to  sigma  optimum 
(sigma  optimum  is  equal  to 
.258  x  tau  =  066).  If  you 
answer  no  to  line  310,  the 

computer   will    calculate 


the  values  for  an  LPDA 
with  the  characteristics 
which  were  entered.  If  you 
answer  yes  to  line  310,  you 
may  enter  a  specific 
number  of  elements.  If 
possible,  the  computer  will 
optimize  the  constant  tau 
for  the  highest  gain  and  the 
smallest  array  with  the 
characteristic  input.  If  no 
antenna  can  be  designed 
for  the  values  encoded, 
you  will  be  blamed  for 
entering  unacceptable 
data  (line  590), 

After  the  computer  has 
sweated  over  the  figures,  it 
will  print  out  boom  length 
and  number  of  elements 
(lines  730-740),  You  are 
then  able  to  either  accept 
these  and  get  a  printout,  or 
reject  them  and  change  the 
inputs  (lines  750-780).  Just 
enter  the  number  of  each 
item  to  be  changed  (lines 
680-700).  The  entire  pro- 
cess will  repeat  itself,  and 
you  will  soon  be  staring  at 
a  new  set  of  data.  How 
easy  can  designing  an 
antenna  be? 

All  of  the  computations 
are  performed  on  lines 
360-580,  On  line  360,  the 
cotangent    of    alpha    is 
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E  =  sigma 

T  a  tau 

R  =  bandwidth  active  region 

L  =  length  of  boom 

N  =  number  of  elements 

C  =  cotangent  of  alpha 

D  =  length  of  element 

P  =  spacing  of  element 

B  =  operating  bandwidth  (should  be  approximately  equal  to  F) 

F  =  upper  frequency  over  lower  frequency 

Table  h  List  of  variables. 


calculated.  Line  370  com- 
putes the  bandwidth  of  the 
active  region  The  length  of 
the  boom  is  calculated  on 


line  380  If  the  number  of 
elements  is  predetermined, 
lines  490580  will  optimize 
tau   for  any   given   sigma. 


The  loop  increments  tau  by 
001  at  each  pass  and 
checks  to  see  if  the  results 

are  acceptable. 

The  element  lengths  and 
spacings  are  listed  with 
lines  810^880.  After  listing 
these  items,  you  are  al- 
lowed the  choice  of  contin- 
uing or  packing  up  the 
inch-thick  pile  of  printouts 
you  already  have  and  go- 
ing off  to  begin  work  on 
your  antenna.  Now  that 
you  have  enough  data  to 


design  a  thousand  anten- 
nas, you  can  choose  the 
one  best  suited  to  your 
needs. 

The  log  periodic  dipole 
array  is  a  truly  versatile 
and  useful  antenna.  And, 
since  one  is  so  utterly  sim- 
pie  to  design,  you  have  no 
excuse  not  to  type  in  this 
program,  punch  in  a  few 
figures,  and  prepare  for  the 
construction  of  your  per- 
sonal, computer-designed 
LPDA  ■ 


New  Coax  Cable  Designations 


watch  for  them 


Upgraded  standards  since  1977. 


Cart  C  Drumeller  WSJ  J 
$824  NW  58  Street 
Wan  Acres  OK  73122 


For  years,  ever  since  the 
Hitler  War,  radio 
amateurs  have  placed  their 
trust  in  coaxial  cables  bear- 
ing RG-  designations.  For 
good  cause,  too,  as  they 
were  manufactured  to 
strict  military  standards.  As 
of  15  March  1977,  a  new  set 
of  standards  was  intro- 
duced and  made  man- 
datory. This  new  standard 
closes  some  loopholes  in 
the  former  specifications. 
Most  manufacturers  of 
coaxial  cable  turned  out 
products  of  which  they 
could  be  justifiably  proud. 
Some  scrimped.  Even  the 
best  products  were  made 
to  specifications  that  un- 


wittingly omitted  impor- 
tant factors.  Now,  though, 
all  such  cable  made  to  cur- 
rent requirements,  as 
spelled  out  in  MIL-C-17E, 
will  have  certain  addi- 
tional desirable  character- 
istics. 

For  instance,  cable  ap- 
proved under  MIL-C17E 
will  have  tightly  controlled 
adhesion  between  inner 
conductor  and  dielectric. 
If  you've  ever  had,  in  cold 
weather,  the  inner  conduc- 
tor contract  enough  to  pull 
back  the  male  prod  on  a 
type  N  connector,  you'll 
appreciate  this  require- 
ment! 

In  another  pair  of 
specifications,  the  outer 
jacket  must  have  dimen- 
sional stability.  It  must  not 
shrink  back  from  a  connec- 
tor, nor  may  it  crack  and 


pull  away  from  the  shield 
when  stressed. 

How  do  you  spot  the 
new  and  desirable  cables? 
Look  for  the  stamped-on 
identification.  For  what 
used  to  be  RG-58C/U,  for 
instance,  look  for 
M17/028-RC58.  Note 
carefully  that  there  is  no 
hyphen  between  RG  and 
58. 

Incidentally,  I  did  not 
find  a  new  version  of  the 
old  stand-by,  RG-8/U,  It 
must  have  been  replaced 
by  one  of  the  new  three- 
numeral  series. 

Cable  marked  with  the 
old  designations  still  will 
be  manufactured.  Be  thor- 
oughly aware,  though,  that 
it  very  probably  will  not  be 
of  the  high  quality  that 
characterized  such  cable 
when    it    was    made    to 


military  standards.  In  fact, 
already  some  quite  inferior 
cable  is  being  sold.  It  looks 
like  the  "real"  thing;  it's  the 
same  size  and  of  the  same 
exterior  appearance.  When 
rf  is  piped  into  it,  it's  quite 
another  matter,  It  may  leak 
rf  like  a  sieve;  it  may  have 
high  attenuation  per  unit 
length;  it  may  have  'suck- 
out"  points.  "Suck-out" 
points  are  narrow  frequen- 
cy bands  at  which  the 
cable  displays  very  high  at- 
tenuation although  passing 
other  frequencies  with  on- 
ly nominal  attenuation. 

So,  if  you  want  the  best, 
look  for  (and  pay  dearly 
for)  the  newer  MIL-C-17E 
series  of  coaxial  cables. 
Keep  in  mind  that  a  penny 
saved  on  coax  cost  may  be 
a  dollar  lost  in  precious  rf 
dissipation.  ■ 
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INDUSTRIAL 


i; 


MODEL  BW928 


I 


BATTERIES  NOT  INCLUDED 
BIT  A  SLEEVE  NOT  INCLUDED 


BATTERY  OPERATED 

(2)  Standard  "C"  Ni  Cad  Batteries  (not  included) 

INTERCHANGEABLE  BITS  &  SLEEVES 

(not  included) 

REVERSIBLE  ROTATION 

For  unwrapping,  reverse  batteries 


BACKFORCE  OPTIONAL 

Model  BW928-BF    $52.95 

POSITIVE  INDEXING 
LEIGHT  WEIGHT 

*  LEXAN     Housing 

■LEXAN       GENERAL  ELECTRIC 


I    OK  MACHINE  &  TOOL  CORPORATION  .„ 

3455  Conner  St.,  Bronx,  N.Y.  10475  •  (212)  994-6600  •  TELEX  125091 


The  Micro  Magic  Pi  Designer 

—  figure  networks  with  a  minimum  of  fuss 


A  bulletproof  program. 


Gil  Boelke 

505  Main  Sl 

West  Seneca  NY  14224 


Here's  a  BASIC  pro- 
gram to  design  pi- 
networks,  used  for  imped- 
ance matching  and  filter- 
ing. A  feature  of  the  pro- 


Program  listing, 


100 

no 
wo 

130 

140 

ISO 

160 

170 

180 

L9fl 

200 

211] 

220 

230 

240 

2  SO 

260 

210 

200 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

41Q 

420 

430 

440 

4S0 

460 

47u 

4B0 

4yu 

SO0 

ilO 

520 

i30 

S40 

S50 

S60 

$70 

*90 

610 
520 
630 
MO 
6$0 
660 
670 
6UU 

700 


PI -NETWORK   DESIGN    PROGS AH 
Copyright   GLB    ELECTRONICS    1977 
G.    BOELKi      7-26- 


EtEM 

REM 

^EM 

REM 

REM    CHR3IL2)     IS    TO    CLEAR    SCREEN    A;  ME    UP   CURSOR 

PRINTCHHSU21iPRlNTHPl    NETWORK    DESIGN" 

1NPUT"FREQUENC*     (MHZ)  h ;  F s  IFF  c-OTHEtll  50ELSEF=F*  1 EG 

PRINT: IN  PUT "INPUT    ZW;RI 

INPUT  "LOAD   Z";K2 

¥1=0:  IFR2>K  1  niENSMAPR  1  ,  R2  !  ¥  1  ■  ! 

Q0*SQR(R1/R2~1 ) 

O0  =  INT(Q0ME^».  51/1E5 

PRINTWQ    VALUE     fHIM    "Q0 " J * r i INPUTQS 

O'VALiQSI 

P3>3*141S*26 

IFQS=*HIN*QR0-00THEWQ=00;GQTO640 

1FQ<Q0THEN22Q 

REM    CALCULATIONS 

I FQ=0THENX 1  - 1 E  3  8 i GOT  02  60 

X1=RI/Q 

X2-Q*G+1-Rl/K2 

X2<=0f  HEHPR  INT'UNR  EA£0«ABLE   PROBLEM*  S  GOTO  1 70 
X2=3GR(Hl*R2/X2j 
X3-Q*Rl+(RL*R2/X21 
X3=X3/4il*0  +  3 1 
C1-1/2/M/X1/F 
C2=I/2/Pt/X2/r 
L*X3/2/PI/F 
REM    SCHEMATIC 

pto  TUT 

PRINT"0— OUOUU O" 

PRINT"  L"TABI 1 6 1 " | w 

PRINT"  I 

PRINT" " 

PRINT1' CrVrAUab)'1— -    C2" 

PRINT"  I  N 

print"  r 

PR  INT  "Q  — --< ■ — w--q" 

IFYl> QTHENPR INTR  2 : TAB ( 1 6 1 R 1 : GOTO  50 Q 

PRINTRI;TAB(  l«)R2 

IFL>ME-6TH£NPRlNT"L  =  nlNT(L*IE9  +  «M/lE3"UH«:GOT052G 

PRINT*L="IHTfL*iE9+- b ) *NH  * 

PHINT"Ci-MMT(CinE12+.SPPFM 

PRINT"C2*"1MT IC2 * i El 2+. 5 >*PF" 

INT 
IN PUT 'ANOTHER    Q  VALUE"; AS 

ASC{AS1*6*THEHL10 
IN PUT 'IMPEDANCE    CHANGE": AS 
I FASC  f  A  S I -9  9THENI 7 
:KFj7 -ANOTHER    rftJBB"rJk5 

IFAS:iASJ»anHEfirMPOT"F-:FslFF'C»OTHE|l600El^EF=F*lE6tG0TO200 
INPUT-KORE*:A£:lFASCfA$l»S9THENl6D 
ENS 

P.EK  KIM    0   YIELDS   AN    L  NETWORK 

IFa=0THENPRIMT*USE    A    DIRECT   CONNECTION  I "tGOTQ22  0 
X3^3*R2 

Kl=Ri/QiCi»0:C2»0:X2=Xl 
IF¥1^1THEN360 

ci*i/2/pi/r/xi 

GOTO 3 70 
END 


gram  is  that  it  makes  a 
smooth  transition  to  the 
degenerative  case  of 
minimum  Q-the  Uiet- 
work, 

When  the  primary  func- 
tion is  to  transform  im- 
pedance with  minimum 
loss  and  not  to  provide 
filtering  action,  the 
L-network  is  the  way  to  go, 
For  a  given  impedance 
ratio,  it  provides  the 
broadest  bandpass  of  any 
resonant  network,  and  the 
lowest  loss. 

If  filtering  action  is  re- 
quired, such  as  for  har- 
rrtonic  rejection,  or  if  the 
impedance  ratio  is  to  be 
made  variable  through  the 
use  of  variable  capacitors, 
a  pi-network  may  be  bett* 
Q  may  be  chosen  as  de- 
sired and  a  range  of  im- 
pedance ratios  can  be  ac- 
commodated without 
changing  the  inductor 
value.  A  pi-network  is 
nothing  more  than  back-to- 
back  L-networks,  Since  an 
L-network  always  steps  im- 
pedance either  up  or  down, 
a  pi-network  can  be  used  to 
provide  filtering  action 
with  equal  impedances  at 
both  source  and  load,  as 
well  as  transformations  up 
or  down.  If  the  two  L-net- 
works    have   equal    ratios, 


the  first  steps  impedance 
down  and  the  second  one 
steps    it   back    up   to   the 

Sample  run. 


READY 
RUN 

PI    NETWORK   DESIGN 
FREQUENCY     (MHZ) 7    ISO 


INPUT  Z7  SO 
LOAD  Z?  300 
Q   VALUE    WIN 

O UUUUU 

I  L 


CI 


2,23607    )?    12 
0 


—    C2 


■  i*  **» »Q 

300 


50 
L=   37   NH 
Cl  =   4  2    PF 
C2=  102   PF 


ANOTHER    0    VALUE?    YES 

0    VALUE    (KIN       2-2363?    I?    KIN 


- — hkktocp- 


CI 


--    C2 


300 
L*   119  NH 

Cl  =   9    PF 
C2  =   0    PF 


O 

$0 


ANOTHER    0    VALUE?    NO 
IMPEDANCE    CHANGE?    YES 


INPUT    %?    ZS 
LOAD    2?    1000 
0    VALUE    (WIN 

0 uuuuu- 

L 


6.245    ]?    10 


—    CI 


C2 


; „ 

,—_—__---_ 

o 

25 

1000 

1  =   119 

NH 

CI-    11 

PF 

C2=  S2 

ANOTHER    0    VALUE?    NO 
IMPEDANCE   CHANCE?    NO 
ANOTHER    FREO/7    NO 
MORE?    NO 

READTf 


id 
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Full  Features  and 


ST- 6000  RTTY  DEMODULATOR 


Select  Rx  &  Tx  Shifts 
Accurately  Tuned  Rx  Filters 
Crystal  Controlled  Tx  Tones 
True  Transceive  Operation 


Data  Status  Indicators 


Invert  Both  Rx  Demod. 
and  Tx  Tones 


BWlFTtMZI 


-J    LIMITER 


IBS  1TO  ON 


Loop  1       Post-Autostart      Pre-Autostart 


PW!V  OP^  O 


\ 


7 


LINK 


MAflK  AUTQ 


-AUTO  START 
FAST  CWV 


Hard-Limiting  [FM] 

or 

Non-Limiting  [AM] 

Reception 


Correct  for 
Bias  Distortion 


Tuning  Oscilloscope 

[Front  Panel  Controls] 

Meter  Indicator  Option 

Also  Available 


Correct  For 
Multi-Path  Distortion 

Local  Loop  Operation 


Autostart  with: 
0  Motor  Control 
°  Mark  Hold 
0  Antispace 

Automatic  Tx/Rx  Station 

Control  with  Keyboard 

Operated  Switch  |K0S| 


Why  not  have  the  best? 

The  HAL  ST-6000  Demodulator  offers  outstanding  performance,  versatility,  and  ease  of 

operation.The  Receive  Demodulator  features  multiple-pole  active  filters  available  for  '*high"  or  "low1'  tones. 

These  filters  are  frequency-matched  to  the  transmit  tone  crystals  for  true  transceive  operation.  Input 

bandpass  filters,  discriminator  filters, and  post  detection  filters  are  carefully  designed  and  tested  for  optimum 

weak-signal  recovery.  The  ST-6000  has  an  internal  loop  power  supply,  2  loop  keyers,  RS-232,  MIL-188C,  and  CMOS 

data  I/O,  and  rear  panel  connections  to  data  and  control  circuits  for  connection  1o  UART  and  computer  devices. 

Use  it  with  the  HAL  DS-3000  KSR  for  the  best  in  RTTY  performance.  $995.00 

Write  today  for  HAL  s  latest  RTTY  catalog. 


HAL  COMMUNICATIONS  CORP. 

Box  365 

Urbana,  Illinois  61801 

217367*7373 


For  our  Overseas  customers; 

see  HAL  equipment  at: 
Richter  &  Co.;  Hannover 
I.E.C,  Interrelco;  Bissone 


— 


same  value. 

In  each  L-network,  the 
transformation  ratio  in- 
creases with  higher  Q 
values.  For  a  Q  of  zero,  the 
component  values  dimin- 
ish to  zero;  thus  the  pro- 
gram specifies  a  piece  of 
wire  as  the  answer  to  this 
problem! 

When  you  give  it  a  prob- 
lem, it  always  calculates 
the  minimum  Q  required  to 
do  the  job.  (Remember: 
The  lowest  Q  is  the  lowest 


loss  and  the  least  critical  in 
parts  values.)  If  you  need  a 
higher  Q  for  filtering  ac- 
tion, you  simply  enter  it 

On  the  other  hand,  if  an 
L-network  is  desired,  just 
enter  "MIN"  and  the  com- 
puter will  use  the  value  it 
already  has,  saving  you  the 
trouble  of  re-entering  it. 

It  then  prints  out  the  cir- 
cuit and  gives  parts  values. 
Afterwards,  you  have  a 
chance  to  change  the  fre- 
quency or  the  impedance 


ratio,   or  to  enter  a   new 
problem  before  leaving  the 

program. 

An  effort  was  made  to 
"bulletproof"  the  program 
by  filtering  out  negative 
values  and  divide-by-zeros 
and  by  providing  for  the  ac- 
commodation of  imped- 
ance values  without  regard 
to  whether  the  first  is 
greater  or  less  than  the  sec- 
ond. The  schematic  always 
labels  the  impedances  of 
each  port  so  you  don't  get 


them  mixed  up. 

The  program  was  written 
for  MITS  extended  BASIC 
with  multiple  statements 
per  line,  plus  some  func- 
tions such  as  "PRINT 
USING"  and  "SWAP,"  but 
these  are  easily  purged  for 
running  it  on  other  BASICS. 

Finally,  my  apologies  to 
those  who  have  much 
memory  in  their  system. 
The  statements  are  not 
separated  by  spaces  for 
those  who  do  not!  ■ 


Bill  Howard  KG6JIF 
14  Golden  Shower,  NCS 

FPO  San  Francisco  CA  96630 


A  Better  Micoder 


TM 


no  more  battery  woes 


Good-bye  to  mushy  audio. 


If  you  are  one  of  the 
many  who  own  a  Heath 
HW-2036  synthesized  2 
meter      rig     with      the 


MicoderrM,  here  is  a  way  to 
eliminate  that  9-volt 
battery  for  good.  Not  only 
is  the  modification  simple. 


ATTACH    2T0H 
RESISTOR     HERE 


ORANGE 
WHITE 

WIN* 


S  «  ■  E  i.  X 


HIC0DER 
I         2 


e       e 


t 


r*e 

<ofl 

,>■  i 

BLK 

i    i 

REGULATED 


SWIO! 


TO    ET0JI 

RESISTOR 


TERMINAL 
STRIP 


fig,  t.  After  modification,  tt  doesn't  matter  whether  the 
shield  goes  to  pin  1  of  SW101  or  to  the  terminal  strip,  as 
long  as  both  pin  1s  are  tied  together, 

yffl  us 


but  you  end  up  with  a 
much  lighter  microphone 
along  with  an  end  to  those 
embarrassing  moments 
when  you  hear,  "Your 
audio  sounds  real  low  and 
kinda  mushy/'  Here's  how 
to  do  it: 

LOpen  up  the  micro- 
phone case  and  remove  the 
case  from  your  HW-2036. 
Locate  both  ends  of  the 
black  wire  in  the  mike 
cable  (one  end  goes  to  ter- 
minal 1  on  the  terminal 
strip  inside  the  mike  and 
the  other  end  goes  to  ter- 
minal 2  on  the  three- 
terminal  strip  inside  the  rig) 
and  clip  them  free. 

2  Clip  out  the  battery 
connector  inside  the 
microphone  and  remove  it. 
The  red  wire  should  be 
removed   from  pin   5  of 


SW101  and  the  black  wire 
comes  off  terminal  1  of  the 

two-terminal  strip, 

3  Solder  the  free  black 
wire  inside  the  mike  to  pin 
5  of  SW101. 

4.  Solder  a  270-Ohm 
resistor  to  the  wire  (WHT- 
ORC)  going  to  C515  on  the 
vco  assembly.  The  resistor 
should  be  soldered  to  the 
WHT-ORC  wire  near  the 
ferrite  bead. 

5,  Cover  the  resistor  and 
leads  with  spaghetti  or 
some  other  insulating 
cover  and  connect  the  free 
end  of  the  resistor  to  the 
free  black  wire  inside  the 
rig.  After  carefully  check* 
ing  that  all  leads  are  prop- 
erly insulated,  put  every- 
thing back  together  and 
get  back  on  the  air.  ■ 


Swan    and  C.I.S 


OOMX  Mobile  Transceiver 


ST-3 


you  can't  beat  the  combination! 


Impressive.  State-of-the-art  styling  and  design  make  Swan's  100  MX  Mobile 
Transceiver  one  of  the  most  desirable  units  available  today!  This  solid  state, 
made  in  America  transceiver  operates  from  11  to  15  VDC  source  negative 
ground.  Boasts  USB,  LSB,  CW.  Semi-CW  break  in.  Built-in  noise  blanker. 
Preselector  for  transmit  and  receive.  Call  us  now  for  your  free  instant  quote 
on  this  or  any  other  Swan  product! 

ALLIANCE  and  C.I.S.M.O. 

Selection  and  savings  and  quality! 

For  antennas  up  to  10.7  sq.  ft.  of  wind  load  area.  Mast 
support  bracket  design  permits  easy  centering  and  offers  a 
position  drive  no-slip  option.  Automatic  brake  action  cushions 
stops  to  reduce  inertia  stress.  Unique  control  unit  features 
DUAL-SPEED  rotation  with  one  five-position  switch.  SOME 
SPECS:      Max  wind  load  bending  movement — 10,000  lbs. 

(    side-thrust    overturning    )     *    Starting   torque 400    lbs. 

*  Hardened  steel  drive  gears.   *  Bearings — 100  3/8"  diameter 

{  hardened  )  *  Meter — D'Arsonval, 
taut  band  (  back  lighted  ). 


HD-73  HEAVY-DUTY  ROTATOR 

with  exclusive  Dual-Speed  Control! 


Mail's  too  slow— call  NOW  for  an  instant,  TOLL  FREE  quote! 

G.I.S.M.O.  1-800-845-6183 


In  S+C,  call  1-366-7157 

2305  Cherry  Road,  Rock  Hill,  S.C 

29730  (Exit  66- B  off  1-77) 


-.*  G22 


t^0  Reader  Service— see  page  211 
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Winning  the  QSO  Name  Game 


sure  beats  3x5  cards 


Put  your  info  on  the  tip  of  your  tongue 


Charles  E.  Thomas  WA3MWM 
7022  Blavkhawk 
Pittsburgh  PA  I52IS 

Would  you  like  to 
_  _  have  a  fantastic 
memory  with  everyone's 
name  on  the  tip  of 
your  tongue  (keyboard)? 
Whether  you  are  running 
for  office,  trying  to  borrow 
equipment,  or  just  want  to 


appear  to  be  on  the  ball, 
this  program  will  fill  that 
need. 

The  number  df  new- 
comers appearing  on  the 
repeater  scene  increases 
every  day.  It  is  extremely 
difficult  to  remember 
everyone's  name.  Using  my 
program,  all  you  have  to 
do  is  type  in  the  call  of  the 
operator.  The  computer 
supplies  you  with  his  call 
and    his    name.    A    sma 


piece  of  information  can 
be  included  if  you  so 
desire, 

I  wrote  this  program  us- 
ing SWTPC  8K  BASIC  to 
run  on  my  6800-based 
machine.  Southwest  BASIC 
reserves  32  bytes  for  a 
string  variable.  This  would 
allow  6  bytes  for  the  call 
and  1  byte  for  a  space.  This 
leaves  25  spaces  [bytes) 
available  for  the  operator's 
name  and  a  key  word  of  in- 


formation pertaining  to 
that  particular  operator.  If 
your  memory  is  small,  you 
might  consider  limiting  the 
length  of  the  string  vari- 
ables by  adding  DIM  state- 
ments. 

String  variables  in 
Southwest  BASIC  may  be 
named  any  single  alpha* 
betic  character  or  a 
subscripted  letter.  The 
subscripts  permitted  are  0 
through  9  only. 


10  REM  **   3  Z   5   CARD  UPDATE  ** 

20  RIM  **  AMATEUR  RADIO  NAME  DIRECTORY  ** 

30  PRINT  "ENTER  THE  AMATEUR  CALL  "j 

40  INPUT  C$ 

100  LET  A$(l)  =  "WA3A0Q  BILL" 

101  IF  C$  =  LEFT$(A$(l)f6)   PRINT  A$(l) 

200  LET  B$<1)  =  "K3BD  MIKE" 

201  IF  C$  =  LSFT$(B3(l),4)  PRINT  B$(l) 

300  LET  C$(l)  =  "K3CHD  DON" 

301  IF  C$  =  LEFT$(C$(l)f5)   PRINT  C$(l) 

400  LET  D$(l)  =  "WB3DHB  PHIL" 

401  IF  C$  =  LEFT3(D$(l),6)   PRINT  D$(l) 
500  LET  E$(l)  =  nWA3ENU  RICH" 


501  IF  C$  =  LSFT$(E$(l),6)  PRINT  E$(l) 


•  * 


900  LET  I$(l)  =  "K3IXB  JOHN" 

901  IF  C$  -  LEFT$(I$(l),5)  PRINT  I$(l) 


#   * 


*   * 


2500  LET  Z$(l)  =  "W3ZC0  KEN" 

2501  IF  C$  =  LEFT$(Z$(l),5)   PRINT  Z$(l) 
9000  FOR  D  =  1  TO  50 

9010  NEXT  D 
9020  PRINT 
9030  PRINT 
9040  PRINT 
9050  GOTO  30 


Program  listing. 


A 


18 


When  adapting  my  pro- 
gram for  your  own  use,  be 
sure  to  keep  some  type  of 
line  number  organization 
to  avoid  confusion  when 
adding  new  calls  to  mem- 
ory. Assuming  you  are  us- 
ing the  program  for  local  2 
meter  operation  data,  the 
call  area  will  probably  be 
the  same  for  the  majority 
of  the  entries.  Therefore, 
concentrate  on  the  last 
three  letters  of  the  oper- 
ator's call    In  my  program. 


I  assigned  the  line  numbers 
as  follows:  100-190  to  the 
calls  whose  last  three  (or 
two  as  the  case  may  be)  let- 
ters begin  with  the  letter  A, 
200-290  to  those  whose  last 
three  letters  begin  with  the 
letter  B,  and  so  on  through 
the  rest  of  the  alphabet 
Those  amateur  calls  con- 
tained in  statement  lines 
100-190  would  be  assigned 
the  string  variables  A$(0) 
through  A$(9J.  Those  in 
lines    200-290    (beginning 


READY 

#RUN 

ENTER  THE  AMATEUR  CALL  ?  K3IIB 
K3IXB     JOHN 


ENTER  THE  AMATEUR  CALL  ? 

Sample  run.  User  input  is  underlined. 


with  B)  would  be  assigned 
B${0)  through  B$[9)  and  so 
on.  Line  9000  is  inserted  as 
a  slight  delay  loop. 

"WA3MWM,  WA3MWM 


-this  is  K3IXB  calling/' 

Now,  let's  see,  what  is 
that  guy's  name?  I  know 
that  I  have  worked  him  be- 
fore! ■ 


Is  this  going  to  be  cheap? 
How  about  $1.75  for  the 
two  components  required,  be- 
sides the  usual  transformer, 
recti fierp  and  filter  capacitor 
needed  for  any  charger?  Is  it 
perfect?  Connect  any  reason- 
able number  of  nicad  cells 
(0-10)  between  the  charging 
terminals,    and    the    current 


will  vary  only  a  small  fraction 
of  a  millrampere.  The  design 
is  so  simple  that  1  think  my 
brother-in-law  could  handle 
it 

Fig.  1  shows  the  sche- 
matic. The  circuit  and  design 
data  are  given  in  the  National 
Semiconductor  Voltage  Regu- 
lator Handbook,  available  at 
Radio  Shack  stores.  Don't 
rush  out  and  buy  the  book 
for  this  information,  though, 
Herewith  I  will  save  you 
$2.25  on  the  cost  of  building 
your  charger*  Besides,  using 
the  data  in  the  book  requires 
a  lot  more  time  and  mea- 
suring than  using  the  cut  and 
try  system,  if  you  have  some 
idea  of  just  what  you  are 
doing. 

Your  dc  supply  will  have 
to  furnish  the  following:  the 
maximum  voltage  of  the  bank 
of  cells  you  will  want  to 
charge  and  the  rated  voltage 
of  the  voltage  regulator  you 
will  use  plus  its  dropout  volt- 
age. Figure  on  approximately 
30    volts    for    use    with    10 


L.  E.  Harrington  WQLM 
585  S.  Alton  Way  -  I IC 
Denver  CO  80 231 


A  New  Approach 
To  Nicad  Care 


charges  up  to  ten  at  a  time 


n  leads,  but  don't  forget  that 
the  maximum  you  can  use 
with  the  voltage  regulator  is 
probably  35  volts.  Also,  when 
using  a  voltage  regulator,  you 
must  watch  l{Vjn  -  V^t),  the 
power  dissipated  in  the  regu- 
lator. With  a  nominal  1  Amp 
regulator  and  the  current  you 
will  draw,  there  will  be  no 
problem  here. 

I  use  a  small  power  trans- 
former rated  25.2  volts  at  .3 
Amps,  a  silicon  diode  recti- 
fier, and  a  220  uF  filter  ca- 
pacitor.  Under  the  load  you 


will  use,  the  voltage  is  31 
volts.  With  R1  at  300  Ohms, 
the  charging  current  is  45 
mils  exactly,  when  charging 
anything  from  one  to  ten 
cells.    The    transformer   gets 

pretty  warm,  but  not  too 
warm*  Everything  else  gets 
just  barely  warm.  If  you  in- 
tend to  charge  at  100  mils, 
use  a  larger  power  trans- 
former —  everything  else  can 


be  the  same.  I  suppose  you 
could  incorporate  a  pot  and  a 
meter  to  make  an  adjustable- 
rate  charger,  but  be  sure  to 
use  a  limiting  resistor  if  you 
do  use  a  pot  in  place  of  Rl.l 
use  a  220-Ohm  shunt  across 
the  300-Ohm  Rl  for  a  couple 
of  batteries  that  can  use  a 
100  mils  charge.  The  trans- 
former has  to  be  "heat 
sinked,"  too.  ■ 
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Parts  List 

25.2  V  at  0.3  Amp  (Radio  Shack  273-13861 

1  Amp  silicon  rectifier 

220  uF,  50  V  (Radio  Shack  272-1043) 

12  Vat  1  Amp  (Radio  Shack  276-1  771) 

selected  to  adjust  charge  rate  (in  the  300  Strange  for  0T05  A) 

suitable  for  charging  rate  desired  (optional) 


CHARGING     TERMJNAhlS 
II "10  CELLS} 
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HIGH  PERFORMANCE  SUPER  DX  SERIES  BEAMS 

for  the  10/15/20  meter  amateur  bands 

USING  PARALLEL-FEED,  FULL  SIZE  INDIVIDUAL  DRIVEN  ELEMENTS,  NOT  USED  BY  ANY  OTHER 
AMATEUR  ANTENNA  MANUFACTURER. 
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MODEL 


3F37DX 


BAND 

ELEMENTS- - 

ELEMENTS  PER  BAND, 


10/15/20 

7 

5 

5 
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3F35DX 

10/15/20 

5 


3 
3 
3 


10  METERS  - 

15  METERS  - -  -  - 

20  METERS  - 

ANTENNA  GAIN/FRONT  TO  BACK  RATIO  - - EXCELLENT 

MAX.  POWER  INPUT  (PEP) - 3  KW  3  KW 

VSWR —  1.5:  1  OR  BETTER 

IMPEDANCE 52  OHMS  52  OHMS 

MAX.  ELEMENT  LENGTH -  - 35  FEET  34  FEET 

BOOM  LENGTH     - — - 24'8"  FEET  16'5"  FEET 

BOOM  DIAMETER  - 2INOD  2INOD 

TURNING  RADIUS  - - - 17.5  FEET  17.4  FEET 

WIND  SURFACE  AREA 1 1 .08  SQ.  FT.  8.29  SQ.  FT 

WIND  RATING   (AT80MPH)- 127.1  LBS.  95.0  LBS. 

SUITABLE  MAST 2  IN  OD  2  IN  OD 

WEIGHT   (APPROX.)  - -     -  -  55  LBS.  42  LBS. 

SHIPPING  WEIGHT   (APPROX.)  -      -      -         - — -  62  LBS.  49  LBS. 
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SWISS  QUAD  Series  •  PORTABLE  TO WER 


saio 


ANTENNA  GAIN  AND  FRONT  TO-BACK 
RATfO  ARE  WELL  IMPROVED  WHEN  TWO 
ELEMENTS  ARE  DRIVEN  AT  ONE  TIME 
WITH  PHASED  DIFFERENCE  COMPARED 
TO  A  SINGLE  DRIVEN  ELEMENT  SUCH  AS 
A  CONVENTIONAL  QUAD  OR  YAGI.  THE 
SQ-22  AND  SQ-10  PROVIDE  THE  OWNER 
WITH  SUCH  FEATURES.  SIMPLE  ASSEMBLY 
AND  LIGHTWEIGHT. 


KR-2000 


KR-600 


PORTABLE  TOWER- 
EASY  TO  ERECT  ANYWH 

GOOD  DX  HUNTING 

•  Light  Weight 

•  High  Stability 

•  High  Quality 

Aluminum  Alloy 

•  3  Sizes  Available 


K  R-5D0 


425  Highland  Parkway,  Norman,  Oklahoma  73069 


enquire  of 


USA 


BRODIE  ELECTRONICS  CO. 

Tel:  (405)  794-0406      2537  Edgewood  Dr.,  Moore,  Oklahoma  73160 


p*  Reader  Service—see  page  2 1 1 
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On  the  Razor's  Edge 


it  could  happen 


Hams,  home-brewing,  and  hamburgers. 


Ike  Rodman  W5WY/1 
PO  Box  19,  Station  No.  2 
Amherst  MA  01002 

On  a  country  hillside 
outside  Oklahoma 
City,  George  in  one  tree 
and  jerry  in  another  tugged 
a  dipole  antenna  up  be- 
tween them.  Besides  the 
two  young  men  in  the  trees, 
other  signs  that  this  was  a 
weekend  could  be  seen  in 
the  distance  where,  al- 
though it  was  8:30  in  the 
morning,  light  traffic 
moved  along  the  interstate 
highway  — a  few  cars  and  a 
short  caravan  of  army- 
green  trucks.  The  day 
seemed  to  portend  nothing 
headier  than  a  satisfying 
hilltop  QRP  contact  The 
sun  would  not  be  too 
warm,  and  the  breeze  not 
too  cool. 

The  boys  were  class- 
mates. George  was 
WD5XZF,  and  Jerfy  was  an 
unlicensed  CBer,  George 
wanted  to  convert  to  real 
radio.  From  the  center  of 
the  antenna,  a  length  of 
coax  dangled  to  the  ground 
near  their  bicycles  In  the 
basket  of  Georges  bike, 
wrapped  in  a  cloth  for  pro- 
tection, nestled  an  HW-8 
transceiver  which  he  was 
going  to  demonstrate  to 
lerry,  and  a  pair  of  lantern 
batteries  to  power  it. 


The  boys  were  so  en- 
grossed in  centering  the 
antenna  between  the  trees 
so  no  leaves  would  touch 
the  wires  that  they  did  not 
notice  a  black  limousine 
leaving  the  road  down  at 
the  edge  of  the  field  and 
starting  up  the  grassy  hill 
trailing  a  wake  of  flattened 
grass  sweeping  across  the 
field  towards  them  They 
did  notice  when  the  car 
stopped  by  their  bicycles. 
The  driver  got  out  and 
opened  a  rear  door.  A  big 
man  in  a  dark  suit  emerged 
from  the  rear  and  stood  by 
the  door 

"Jerry?"  the  big  man 
called.  "Gerald  William 
Williams?"  He  spoke  in  ex- 
aggeratedly polite  tones. 
Jerry  climbed  down  from 
his  tree.  "Yes?"  he  asked 

"Your  father  has  been 
hurt,"  the  big  man  said. 
"He  wants  you  to  come 
right  away/'  George  had 
tied  his  guy  rope  and  hur- 
ried down  from  his  tree.  He 
was  standing  by  Jerry's 
side.  "Excuse  me/'  George 
said,  "but  who  are  you?" 

"Come  on,  kid.  We  don't 
have  all  day/'  The  hissing 
voice  came  from  another 
man  inside  the  car. 

"George!"  Jerry  shout- 
ed. "It's  my  father.  He's 
been  hurt.  Don't  stand 
around  asking  questions. 
Let's  go."  He  was  already 


scrambling  into  the  back 
seat  of  the  huge  auto- 
mobile. 

"You  don't  know  these 
men,"  George  started  to 
say;  then  he  felt  himself 
held  firmly  and  pushed 
toward  the  car.  He  began 
to  resist,  but  then  he  saw 
that  inside  the  car  the 
small  man  held  a  pistol 
aimed  roughly  at  Jerry's 
right  eye,  George  let  him* 
self  be  shoved  into  the  car. 
The  big  man  threw  himself 
into  the  seat  next  to 
George  and  slammed  the 
massive  door.  The  small 
man  sat  on  a  jump  seat  fac- 
ing Jerry.  The  car  started  to 
move. 

The  windows  had  heavy 
curtains  across  them  A 
thick  sheet  of  glass  sepa- 
rated  the  rear  seat  area 
from  the  front  The  small 
man  reached  out  and 
flicked  another  curtain 
closed  behind  the  driver. 

"Like  a  snake  striking/' 
George  thought.  The  small 
man  was  thin  and  dressed 
in  a  tight  plaid  suit  that 
reminded  George  of  snake- 
skin.  The  rear  seat  area  was 
now  a  dark,  closed  com- 
partment. The  boys  could 
not  see  out. 

George  considered  div- 
ing for  the  door  to  get 
away.  He  looked  at  the 
door,  then  looked  again. 
He    looked    at    the    other 


door.  The  big  man  saw  his 
glance  and  smiled.  The 
door  handles  and  window 
handles  had  been  re- 
moved. The  doors  could 
not  be  opened  from  the  in- 
side. 

The  men  took  off  their 
neckties,  then  George  and 
Jerry  felt  their  arms  pulled 
behind  their  backs  and 
their  wrists  tied  with  the 
neckties.  The  big  man  lit  a 
cigar,  then  spoke. 

"You  might  as  well 
relax/'  he  said,  puffing  on 
his  cigar  and  settling  back 
into  his  seat.  "We're  going 
a  long  way.  You're  going  so 
far  from  anywhere  there 
won't  be  any  point  in  trying 
to  escape.  Har-har/'  he 
laughed  and  puffed  on  his 
cigar.  "Karaff  hack,"  he 
coughed,  sputtering  smoke 
They  drove  and  drove. 
The  ride  was  so  smooth  the 
boys  could  not  tell  if  they 
were  going  slow  or  fast. 
The  minutes  flowed  into  an 
hour  or  two.  George 
wanted  to  see  outside- 
Making  believe  the  long 
ride  had  made  him  sleepy, 
he  slumped  over,  leaning 
against  the  bear  of  a  man, 
who  obligingly  moved 
over.  Soon  George  was 
almost  tying  down  on  the 
wide  seat  He  had  enough 
room.  He  lashed  out  his  leg 
and  pushed  the  curtain 
open  with  his  foot.  Quickly 
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he  sat  up  and  looked  out. 

He  saw  open  fields, 
fence  wire,  and  a  tele- 
phone pole  slipping  back- 
ward. He  saw  these  briefly, 
as  if  he  were  inside  a  large 
camera  and  the  shutter  has 
clicked  open  and  shut 
once.  A  big  hand  threw  the 
curtain  shut 

"Don't  try  anything  like 
that  again/'  the  big  man 
growled.  "You'll  be  sorry.  I 
mean  it/' 

George  believed  him  He 
was  already  sorry  he  had 
not  learned  more  from  his 
glimpse  outside. 

Finally  the  car's  smooth 
motion  stopped.  The  door 
swung  open.  The  bright  sun 
dazzled  the  boys'  eyes. 

The  three  men  had  a 
brief  conversation  next  to 
the  car,  "The  little  one  is 
more  trouble  than  he's 
worth/'  the  slender  man 
hissed.  'Williams  is  the  one 
we  want.  Why  don't  I  just 
blow  the  other  one  away?" 

The  driver  took  time  to 
consider  this  suggestion. 
He  looked  into  the  car  at 
George,  then  said,  "No. 
Keep  them  both  as  long  as 
they  don't  make  any  trou- 
ble. His  old  man  may  be 
worth  something,  too/' 

George  felt  they  were 
just  acting  out  this  little 
skit  to  scare  him  into  a 
cooperative  mood  But,  of 
course,  he  was  not  sure. 

"Put  them  in  the  barn/' 
the  snake  hissed  to  the 
bear. 

Locked  inside  the  barn, 
the  boys  struggled  back  to 
back  and  finally  succeed- 
ed in  untying  each  other's 
hands.  Then  jerry  sat  down 
on  a  bale  of  hay  and  hit  it 
with  his  fist.  The  bale  was 
firmer  than  he  had  expect- 
ed. He  rubbed  his  hand  and 
looked  around  to  see  what 
George  was  doing. 

George  walked  around 
the  barn,  looking  at  every- 
thing in  the  dim  light  which 
sifted  through  the  pigeon- 
holes high  up  in  all  the 
walls.  There  was  a  hay  door 
high  above  the  loft.  Slowly, 
George  climbed  an  old  lad- 
der, testing  each  rung  gin- 


gerly with  more  and  more 
weight  before  finally 
trusting  his  balance  to  it. 
He  reached  the  high  door 
"It's  nailed  shut/' he  called 
down  just  loud  enough  for 
Jerry  to  hear  but  not  loud 
enough  to  be  heard  out- 
side. "There  are  about  a 
hundred  ten-penny  nails 
driven  through  to  a  couple 
of  two-by- twelves  I  can  see 
through  the  cracks.  We'd 
never  get  through  that" 

Jerry's  head  sank  lower 
and  lower  in  his  hands. 
George  kept  on  searching. 
The  pigeonholes  and  the 
locked  main  door  were  the 
only  ways  out  Jerry,  feel- 
ing the  minutes  drag  by,  hit 
the  hay  bale  again  and 
again.  George  came  back 
and  reported  on  his  ex- 
plorations. 

"No  way  out/'  he  said, 
"but  I  found  an  old  door 
buzzer  installed  in  the 
back  by  the  dairy  stalls. 
The  wires  run  all  the  way 
up  to  the  rafters  and  then 
out  the  main  door,  but 
they're  not  connected  to 
anything  any  more.  The 
ends  just  dangle  by  the 
door/' 

"Wonderful,"  Jerry  said 
sadly. 

"But  that's  not  all," 
George  said  with  a  smile.  "I 
also  found  these."  He  held 
up  an  almost-empty  paper 
towel  roll  and  an  almost* 
empty  aluminum  foil  dis- 
penser, left  over,  per- 
haps, from  some  picnic 
which  had  been  forced  by 
rain  into  the  barn.  "And  I 
found  a  damp  book  of 
matches  and  put  them  in 
the  sunshine  by  the  crack 
of  the  door  to  dry/' 

"Wonderful,"  Jerry 
repeated.  "!  may  cry/' 

"And  there's  some  in- 
teresting junk  in  that  barrel 
over  there/  George  went 
on,  pointing, 

Jerry  looked  up  through 
darker  and  darker  eyes.  He 
did  not  lift  his  chin  from  his 
hand    He  did  not  answer, 

"But  best  of  all,"  George 
concluded  happily,  "this!" 
He  stepped  back  and  care- 
fully picked   up,  from  an 


old  stone  sink,  one  more 
prize:  a  rusty  old  razor 
blade. 

Jerry  looked  from  the 
razor  blade  in  George's 
hand  to  George's  eyes. 
Jerry's  expression  was  so 
woebegone  that  George 
had  to  smile,  "Here  we've 
been  kidnapped/'  Jerry 
began  slowly,  "we're  locked 
in  this  barn  without  a  hope 
of  getting  out,  and  even  if 
we  got  out,  we'd  be  a  hun- 
dred miles  from  any- 
where .  .  .  " 

"If  you  believe  them/' 
George  interrupted,  with  a 
jerk  of  his  thumb  down 
toward  the  house. 

"If  you  believe  them/' 
Jerry  agreed,  "But  right 
now  I  do  believe  them. 
We're  stuck  out  here  with- 
out a  hope,  and  our  parents 
are  probably  worried  sick 
right  now  because  some 
strange  hood  is  calling 
them  demanding  ransom 
for  us,  and  you're  gathering 
junk.  If  you're  wondering 
why  your  enthusiasm  de- 
presses me,  it's  because  I 
don't  believe  you're  play- 
ing with  a  full  deck/' 

"Wait,"  George  said, 
"This  may  not  be  just 
ordinary  junk.  This  may 
be...  well,  I  have  heard 
you  can  use  these  old  blue 
steel  razor  blades  for  a 
detector  in  a  crystal  set  in 
stead  of  a  crystal.  It  re- 
quires delicate  adjustment 
of  the  cat's  whisker,  but 
they  say  it  can  be  done, 
and  I  believe  it.  After  all, 
any  imperfect  connection 
may  rectify  rf.  That's  why 
some  people  can  hear  lo- 
cal broadcast  stations  in 
their  rain  gutters  or  in  their 
bedsprings/' 

So?"  Jerry  asked. 
So/'  George  said,  point- 
ing proudly  to  his  little  col- 
lection,   "this    junk    might 
turn  out  to  be  radio  junk." 

Jerry  groaned.  "George, 
you  have  lost  your  mind," 
he  stated  judiciously. 
Ham  radio  is  all  you  can 
think  about"  He  sagged 
forward  and  cradled  his 
chin  in  his  palms. 

"Easy,   buddy/'   George 
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said.  "This  radio  junk 
might  give  us  an  idea  of 
where  we  are." 

"You  have  a  plan?"  Jerry 
asked.  He  tried  to  sound 
sarcastic,  but  he  couldn't 
help  letting  a  little  op- 
timism creep  into  his  voice. 

"Yes,  a  plan  — sort  of," 
George  went  on.  "If  we 
know  where  we  are,  we 
might  know  what  direction 
to  go  in  if  we  get  a  chance 
And  besides,  we  don't  have 
anything  else  to  do  right 
now." 

"So  what  do  we  do?" 
Jerry  no  longer  looked  de- 
pressed. 

"Well,  we  see  if  we  can 
make  a  DF  set  and  ..." 

"DF?"  Jerry  asked. 

"Direction-finding," 
George  answered.  "A  di- 
rection-finding set  is  a 
radio  receiver  with  a  direc- 
tional antenna.  If  we  can 
hear  stations  in  known  lo- 
cations, we  might  be  able 
to  locate  ourselves  in  refer- 
ence to  them.  We  can  try 
to  make  a  crystal  set  out  of 
the  stuff  we  have;  then  we 
might  be  able  to  use  it  as  a 
DF  set  by  making  a  loop 
antenna  out  of  the  wire 
from  the  buzzer." 

"Wow,"  Jerry  said.  Then 
he  shook  his  head  and  hit 
the  hay  bale  again.  "And 
we  do  all  this/'  he  said, 
'with  a  piece  of  aluminum 
foil,  a  few  paper  towels, 
and  an  old  razor  blade?" 

"Yes,"  said  George. 
"And  the  bell  wire  from  the 
door  buzzer,  this  old  jar 
lid,  and  a  few  more  parts. 
We'll  build  it  on  the 
counter  of  this  sink." 

"Oh,  no,"  Jerry  groaned 
"I  remember  what  we 
needed  when  we  made  the 
crystal  set  at  home:  a  vari- 
able capacitor  and  a  coil, 
earphones,  not  to  mention 
a  crystal  and  holder,  and 
an  antenna  and  a  ground 
system." 

"You're  right/'  George 
said.  "But  if  we  can  use  this 
razor  blade  as  a  detector, 
making  the  earphone  will 
probably  be  the  trickiest 
part  The  rest  shouldn't  be 
too   difficult   We'll   make 
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the  coil  variable  instead  of 
the  capacitor.  We  can  use 
the  wire  that  runs  through 
the  rafters  to  the  old  buz- 
zer for  our  antenna,  and 
this  cold  water  pipe  will  be 
our  ground/' 

"Okay/'  Jerry  agreed, 
"We  might  as  well  try  it/' 

"Good.  Do  you  have  any 
tools  with  you?  1  left  all 
mine  back  with  our  bikes/' 

"I  just  have  my  pocket- 
knife/'  Jerry  said, 

"Good.  That  should  let 
us  get  to  work." 

"What  should  I  do?" 

"Well,  to  start  the  ear- 
phone, we'll  need  to  find  a 
couple  of  nails.  And  we'll 
need  something  to  hold  the 
razor  blade  steady." 

"Good,  What  size 
nails?" 

"Two-penny  finishing 
would  probably  be  good/' 
George  said.  "I'm  just 
guessing.  We'll  be  happy 
with  anything  you  can  find 
that  isn't  too  big  or  too 
rusty/' 

"Great,"  )erry  said  hap- 
pily, because  he  didn't 
know  a  two-penny  finishing 
from  a  two-bit  starting, 
whatever  that  might  be. 
While  ferry  searched, 
George  stripped  bell  wire 
off  the  door  buzzer  mag- 
nets and  wound  it  around 
the  cardboard  tube  from 
the  aluminum  foil  pack- 
age. Using  the  pocketknife, 
he  made  slits  in  the  tube  to 
hold  the  wire.  Then  he 
stripped  insulation  from  a 
path  down  the  coil  where 
the   slider   would   contact 

the  windings, 

"How  do  we  know  how 
long  to  make  the  coil?" 
Jerry  asked. 

"We  don't  We'll  just 
have  to  make  it  as  long  as 
we  can,  and  we'll  make  as 
much  capacitor  as  we  have 
foil  and  towel.  Then  we'll 
just  hope  for  the  best/' 
George  confided. 

"Oh,  1  see,"  Jerry  said. 
He  was  beginning  to  sound 
discouraged  again.  "Here's 
a  couple  of  shiny  nails/'  he 
went  on.  "And  I  found 
this/'  It  was  an  old  coffee 
can  with  a  plastic  cap. 


"What's  inside  it?" 
"It   seems   to   be   white 
flour,  and  the  cap  seems  to 

have  kept  it  fresh  and  dry. 

Should  we  throw  out  the 
flour  and  keep  the  can  in 
case  it  might  come  in 
handy?" 

"You  seem  to  be  getting 
into  the  spirit  of  scroung- 
ing/' George  said.  "Yeah, 
you  can  if  you  want,  but  I 
don't  really  think  we'll 
have  any  use  for  it" 

Jerry  began  to  tip  the 
can  to  pour  the  flour  into 
the  barrel,  then  he  stopped. 
"We  can  use  this/'  he  said 
smiling,  almost  beaming 
for  the  first  time  since  he 
had  clambered  into  the 
limousine,  "I'll  tell  you 
about  it  later.  What's  next 
for  the  radio?"  He  soon 
found  a  large  antique,  and 
now  rusty,  C-clamp  to  hold 
the  razor  blade,  then 
asked,  "What  next?" 

"Let's  see.  You  make  the 
capacitor/'  George  said. 
"Tear  the  aluminum  foil  in 
two  and  make  a  double 
sandwich  with  three  paper 
towels.  Put  the  sandwich 
flat  on  the  sink  counter  and 
weigh  it  down  with  that  big 
board  over  there.  Scrape 
some  insulation  from  the 
ends  of  some  lengths  of 
bell  wire  and  make  a  lead 
from  each  plate.  Scrape 
back  six  inches  or  more 
and  we'll  hope  the  pressure 
of  the  sandwich  is  enough 
to  make  contact.  I'll  try  to 
make  an  earphone  by 
pounding  these  nails  a  lit- 
tle way  into  a  piece  of 
wood  and  winding  lots  of 
bell  wire  around  them, 
Later,  we'll  place  the  jar  lid 
over  the  nails  and  hope 
there's  enough  energy  in 
the  coils  to  make  the  lid 
vibrate  sound  waves  we 
can  hear/' 

While  they  worked,  Jerry 
said,  "Did  you  know  flour 
can  be  explosive?  If  it's 
dispersed  in  air,  there's  so 
much  surface  area  that  it 
can  explode.  My  science 
teacher  demonstrated  that 
last  year.  He  put  some 
flour  in  the  end  of  a  rubber 
tube  and  a  lighted  candle 


under  an  inverted  coffee 
can.  Then  he  blew  into  the 
other  end  of  the  tube, 
blowing  the  flour  around  in 
the  can.  There  was  a  loud 
boom,  and  the  can  flew  in 
the  air/' 

"Huh,"  George  an- 
swered. 

"And  there's  a  stub  of  a 
candle  in  the  trash  can  and 
a  garden  hose  in  the  loft." 

"Hmm/'  George  said. 
They  made  their  plans. 

Later,  the  boys  were 
ready  to  test  what  was 
perhaps  the  largest,  rough- 
est-looking crystal- 1  ess 
crystal  set  in  the  world.  The 
homemade  capacitor  lay 
under  its  board.  Wires  ran 
from  it  to  either  end  of  the 
coil  on  the  cardboard  tube. 
Antenna  wire  dropped 
from  the  rafters  and  con- 
nected to  one  end  of  the 
tuner,  the  other  end  of 
which  was  connected  to 
the  cold  water  pipe.  From 
the  antenna  end,  another 
wire  ran  to  the  antique 
C-clamp  Jerry  had  found, 
which  held  the  razor  blade 
upright.  All  electrical  con- 
nections consisted  of 
about  a  foot  of  scraped 
bell  wire  wound  around 
and  around  the  desired 
point.  The  cat's  whisker 
touching  the  blade  was  a 
piece  of  bell  wire  anchored 
under  a  rock  for  stability. 
From  there  a  wire  disap- 
peared under  the  jar  lid, 
the  diaphragm  of  the  ear- 
phone. Another  wire  crept 
from  under  the  lid  to  the 
cold  water  pipe. 

"Well,"  George  said. 
"That's  our  amazing 
crystal  set/' 

"The  amazing  thing  will 
be  if  it  works/'  jerry 
responded.  He  leaned  over 
so  his  ear  was  over  the  jar 
lid.  George  moved  the 
slider  up  and  down  the  coil 
and  looked  questioningly 
at  Jerry. 

"Nothing/'  Jerry  said. 

George  moved  the  cat's 
whisker  to  another  part  of 
the  blade,  then  moved  the 
slider  again. 

"Nothing/'  Jerry  re- 
peated. "Oh,  why  did  we 


waste  time  with  this  thing 
anyway?  Just  look  at  it,"  he 
said  in  disgust.  He  reached 
out  and,  before  George 
could  stop  him,  slammed 
his  fist  down  on  the 
capacitor  sandwich,  Both 
boys  heard  a  tiny  tinny 
clink    in    the    earphone 

Jerry  bent  over  the  ear- 
phone again  and  moved 
the  slider  along  the  coil. 
"There's  something  here," 
he  said,  "but  I  can't  hear  it 
well  enough  to  under- 
stand." 

"I  was  afraid  of  that/' 
George  said.  He  began  to 
pace;  the  orbit  of  his  pac- 
ing widened,  Then  his  eye 
fell  on  an  old  oatmeal  box 
in  the  trash  barrel.  "Hold 
this  over  the  lid,"  he  told 
Jerry. 

Jerry  then  lowered  his 
ear  to  the  open  mouth  of 
the  box.  "That's  it,"  he  said 
happily,  careful  to  keep  his 
voice  low,  "It's  a  radio.  It 
works.  There's  music/' 

"Great,  Let  me  listen," 
George  said.  "Super!"  he 
announced  in  his  most 
judicious  tones.  "It's 
stronger  than  I  dared  to 
hope  — which  means  you 
can  just  about  hear  it." 
While  holding  the  oatmeal 
box  earphone,  he  moved 
the  slider.  "There's  another 
station,"  he  said.  He 
moved  the  slider  up  and 
down  the  coil  slowly. 
'That's  it,"  he  said,  "two 
stations,  both  fairly  strong. 

The  boys  shook  hands 
triumphantly.  Then  Jerry 
leaned  back  over  the  oat- 
meal box.  He  listened  in 
silence  a  while,  then  said, 
"Here,  this  is  it.  They're  go- 
ing to  identify."  He  leaned 
close  to  the  mouth  of  the 
box  and  held  his  breath  so 
as  not  to  miss  the  an- 
nouncement. "Hey,  it's 
KTOK!"  he  reported. 

"KTOK?"  George  echoed. 
"That's  Oklahoma  City* 
That's  home!" 

Jerry  started  to  shout, 
but  then  caught  himself  so 
quickly  it  would  have 
sounded    like    little    more 
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than  a  sneeze  to  anyone 
outside.  He  tuned  down  to 
the  other  station  and  lis- 
tened. He  started  humming 
with  the  music.  "Wait/'  he 
said.  "It's  over  now.  The 
DJ's  talking.  Wait.  It's  -  .  . 
yes.  This  is  KNOR." 

"KNOR  — Normanl" 
George  said.  "That's  a  good 
sign.  We  can't  be  far  from 
home.  KNOR  is  at  1240, 
and  KTOK  is  about  one 
megahertz,  I  guess  our 
radio  only  tunes  the  high 

end  of  the  broadcast  band. 
Let's  make  our  DF  loop/' 

They  pulled  all  the  stiff 
wire  down  from  the  rafters 
and  wound  it  in  a  big  loop, 
tying  the  loop  to  a  board 
they  could  use  for  a  han- 
dle, "Now  let's  see  if  we 
can  hear  anything  at  all/' 
George  said.  He  stood  with 
the  loop  in  front  of  him. 
"Do  you  hear  anything 
now?" 

Jerry,  bent  over  the  ear- 
phone, answered,  "Noth- 
ing. Nothing  at  all." 

George  turned  slowly, 
holding  the  loop  in  front  of 
him.  "Nothing,  nothing/' 
Jerry  said. 

"Tune  it  again/'  George 
suggested.  "The  different 
antenna  could  make  a  dif- 
ference in  the  tuning." 

Jerry  moved  the  slider 
all  the  way  down  the 
coil, then  slowly  all  the  way 
back  up.  He  tried  the 
whole  range  of  the  coil 
again.  "Nothing,"  he  said. 
The  boys  looked  at  each 
other  for  a  long  minute 
while  neither  thought  of 
anything  to  try  or  say.  Then 
Jerry,  perking  up  some- 
what, said  he  would  try  one 
more  time,  He  held  his 
breath,  and  slowly  slid  the 
slider  down  the  coil. 
"Nothing,"  he  said.  "No, 
Wait!  There  is  .  .  .  some- 
thing ..  .  here,  you'd  better 
listen  to  this." 

Jerry  took  the  antenna 
from  George,  who  put  his 
ear  to  the  oatmeal  box.  He 
heard  a  rhythmic  hissing. 
He  realized  why  Jerry  had 
wanted  him  to  listen.  When 
his  ear  adjusted  to  the 
strange  hiss,  he  could  copy 


CW  strong  and  clear:  "OLZ 
OLZ  OLZ  DE  W5RB  QNI 
K." 

"Well,  I'll  be/'  he  said, 
"We  can  tune  the  80  meter 
band.  That's  Gil  calling  the 
Oklahoma  Traffic  Net." 

Jerry  took  a  step  toward 
George.  The  signal  George 
was  again  copying  became 
weaker.  "No,"  George  said. 
"Turn  the  other  way.  That's 
it.  More.  More.  No,  now  it's 
getting  weaker  again. 
That's  right,  back  this  way 
a  little.  Right.  Right  there,  I 
guess.  He's  due  west  of  us/' 

"Wow,"  Jerry  said.  "Do 

you  know  this  guy  Gil?" 

"I've  contacted  him  on 
the  net,   I   know  he  has  a 

farm  somewhere  south  of 
the  city,  His  signal  is  really 
strong.  We  can't  be  very  far 
from  him." 

"Okay,"  Jerry  said,  his 
voice  quavering  with  ea- 
gerness and  apprehension, 
"Let's  get  on  with  the  plan. 
Step  two." 

"HEY!  SNAKE!  BEAR! 
DRIVER!  COME  QUICK! 
HEY,  YOU  THUGS,  ON 
THE  DOUBLE!"  The  boys 
yelled  at  the  tops  of  their 
lungs,  then  they  subsided 
and  hid  behind  a  wall  of 

hay  bales. 

Soon    they    heard    the 

crossbar  moving  on  the 
main  door,  then  the  door 
opened  a  little  — just  a  tit- 
tle. Nothing  else  hap- 
pened. The  boys  watched 
the  door.  Jerry  held  one 
end  of  a  water  hose.  The 
hose  lay  across  the  floor 
under  the  hay  and  ran 
under  a  dividing  wall  and 
into  the  stalls  at  the  rear  of 
the  barn. 

Into  the  strip  of  light  at 
the  door,  first  Snake's  head 
appeared,  then,  over  his, 
Bear's.  They  looked 
around,  did  not  see  the 
boys,  and  then  looked  at 
each  other.  George  nudged 
Jerry  to  indicate  "Now." 
Jerry  blew  into  the  hose. 
BOOM! 

From  the  back  of  the 
barn,  a  small  explosion 
roared,  The  men  at  the 
door  looked  at  each  other, 
then    ran    past    the    boys, 


around  the  partition. 
George  and  Jerry  burst 
from  behind  the  hay  and 
sprinted  for  the  door.  Out- 
side, they  pushed  the  door 
shut  and  locked  it  with  the 
four-by-four  crossbar, 

"The  driver,"  Jerry  said. 
"Should  we  do  step  three?" 

George  hesitated  a  mo- 
ment before  answering. 
"Guess  we'd  better,"  he 
said.  They  ran  to  the 
limousine  and  opened  both 
rear  doors  and  the  driver's 
window.  George  reached  in 
and  started  blowing  the 
horn  while  jerry  hid  behind 
the  car.  He  blew  it  again 
and  again.  The  driver  came 
out  of  the  house  and  saw 

George. 

"Hey,  what  are  you  do- 
ing out  here?"  the  driver 
shouted  and  started  to 
sprint  to  George.  As  he  ran, 
he  looked  up  at  the  barn 
and  back  at  George,  who 
turned  deliberately  and  sat 
in  the  rear  seat  of  the  car. 
The  driver  reached  the  car 
and  dived  in  after  George. 
In  another  moment  he 
would  have  grabbed 
George,  but  Jerry  came  out 
from  behind  the  car  and  hur- 
ried around  behind  the 
man. 

"Hey,  youl"  Jerry 
shouted.  The  driver  hesi- 
tated for  just  the  necessary 
moment,  George  got  away. 

The  driver  looked  back 
at  Jerry.  "Hi  there,"  Jerry 
said  and  slammed  the 
door.  The  driver's  face 
seemed  to  show  in  this  mo- 
ment that  he  understood 
what  was  happening  but 
knew  he  couldn't  react 
quickly  enough  to  stop  it 
from  happening,  George 
slammed  the  other  door. 
The  driver  was  trapped  in 
the  rear  of  the  car  with  no 
inside  door  handles. 

The  boys  started  running 
west  up  a  long  slope  as 
hard  as  they  could  go. 
Behind  them  they  heard 
pistol  shots  from  the  barn. 
"They  may  be  able  to  shoot 
their  way  out,"  George 
said.  "Let's  give  it  all  we've 
got."  Jerry,  not  wasting  his 
energy  talking,  was  passing 


George. 

Cresting  the  hill,  looking 
into  a  valley  under  the  set- 
ting sun,  the  boys  saw  a  tall 
tower  with  a  large  beam 
antenna  on  top.  The  house 
below  the  tower  was  strung 
with  various  wire  antennas. 
The  two  boys  ran  about 
200  yards  from  the  crest  of 
the  hill  to  the  door  of  the 
house.  They  knocked  on 
the  door,  then  banged  on 
it. 

The  door  opened,  A  thin 
man  with  grey  hair  and 
friendly  eyes  stood  in  the 
doorway. 

"You're  Gil  W5RB,  right?" 
George  gasped,  between 
gulping  air.  "I'm  George 
WD5XZF.  We  were  kid- 
napped and  we  escaped. 
Please  let  us  in/' 

Gil  stepped  out  of  the 
way.  Breathless,  the  boys 
ran  in,  and,  while  Gil 
closed  and  locked  the 
door,  relaxed  for  a  moment 
in  the  luxuriance  of  re- 
peated deep  breaths. 

"It's  good  to  meet  you," 
Gil  said,  and  shook 
George's  hand,  George  in- 
troduced Jerry  while  Gil 
picked  up  the  telephone, 
and  Jerry  also  felt  the  firm 
handshake. 

"Uh-oh,"  Gil  said,  look- 
ing at  the  telephone  receiv- 
er in  his  hand.  He  jiggled 
the  cradle  up  and  down, 
listened  again,  then  low- 
ered the  receiver  to  its 
cradle. 

"The  phone  just  went 
deadr  boys/'  he  said,  his 
face  serious.  "That  means 
your  friends  are  out  there." 

"And  they  have  guns," 
Jerry  said. 

"Pistols,"  George  said. 

"So  I  guess  we're  just  sit- 
ting ducks,"  Jerry  said  sad- 
ly. "They  can  push  their 
way  in  here  and  ..." 

"I  doubt  if  they'll  rush  us 
right  away,"  Gil  said. 
"They  probably  expect  a 
farmer  to  be  armed.  They'll 
feel  the  situation  out  for  a 
while.  And  we  have  an- 
other card  to  play."  He 
turned  toward  the  rear  of 
the  house. 

The  boys  followed  into  a 
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back  room  full  of  radio 
equipment:  cabinets  and 
racks  of  meters,  dials, 
knobs,  and  switches.  "Uh- 
oh/y  Jerry  said.  "Your  clock 
has  stopped/' 

"They  found  the  main 
power  switch  in  the  barn/' 
Gil  said.  ''But  I  wasn't  go- 
ing to  use  the  big  rig 
anyway."  He  picked  up  a 
small  handie-talkie, 
pressed  the  button,  and 
talked  into  the  grill. 

"K5VJO,  this  is  W5RB/' 
After  a  minute's  pause, 
the  answer  came  loud  from 
the  grill  on  the  little  instru- 
ment. "W5RB  from  K5VJO. 
It  took  me  a  while  to  get 
back  to  the  jeepr  Gil. 
What's  up?" 

"Jeep?"  Jerry  asked. 

"Jeep,"  Gil  affirmed 
with  a  smile,  then  pushed 
the  mike  button.  "Al,  this  is 
a  Mayday.  Repeat,  May- 
day. Two  young  men  were 
kidnapped  this  morning 
and  taken  to  the  aban- 
doned   farm    next   to    me. 


They  escaped  to  my  house. 
The  kidnappers  are  outside 
right  now,  armed  with 
pistols" 

"Okayr  Gil/'  the  voice 
from  the  radio  said.  "We'll 
take  care  of  it.  Hang  loose, 
now." 

"Thanks,  Al/'  Gil  said. 
He  turned  to  the  boys.  "I 
heard  Al  on  the  air  earlier 
today.  He's  on  weekend 
drill  with  the  National 
Guard  around  Edmond/' 

"I'd  feel  a  lot  better 
if  . .  .  ■■  Jerry  began. 

"Let's  try  not  to  worry/' 
Gil  said.  "I  think  we've 
done  all  we  can  for  now. 
Would  you  boys  like  some- 
thing to  eat?"  He  carried 
his  handie-talkie  into  the 
kitchen,  and  of  course  the 
boys  followed. 

"You  talked  to  Edmond 
with  that  little  thing?"  Jerry 
asked. 

"That's  right/'  Gil  said. 
"Our  club  has  a  repeater 
up  on  the  channel  9  tower. 
We're  just  one  of  hundreds 
of   repeater  clubs  around 


the  country.  The  repeater 
picks  up  our  handie-talkie 
and  automobile-mobile 
transmissions  and  retrans- 
mits them  from  its  high, 
central  location,  covering 
the  whole  metropolitan 
area,  I  heard  Al  say  he  was 
going  to  monitor  the  re- 
peater during  his  Guard 
drill  He's  Emergency  Coor- 
dinator with  the  Air  Caval- 
ry unit," 

Gil  put  a  big  frying  pan 
on  the  stove  and  took  some 
hamburger  patties  from 
the  refrigerator.  Soon  the 
patties  were  sizzling  in  the 
pan  and  the  boys  were 
spreading  catsup,  mayon- 
naise, and  mustard  careful- 
ly to  the  edges  of  their 
sliced  hamburger  buns. 
They  were  pouring  three 
glasses  of  milk  when  the 
house  began  to  shake  in  a 
violent  flapping  thunder. 
They  ran  to  the  window, 
cautiously  parted  the 
drapes,  and  looked  out- 
side. Five  giant  army-green 
helicopters    circled    and 


swooped  toward  the  house 
from  five  different  direc- 
tions. As  the  boys  watched, 
the  kidnappers  ran  out  of 
the  barn  toward  the  limou- 
sine. One  chopper  landed 
in  a  terrible  cloud  of  dust 
next  to  the  car.  Four 
Guardsmen,  dressed  in  fa- 
tigue uniforms  and  combat 
boots  and  armed  with  M-14 
rifles,  jumped  to  the 
ground  and  faced  the  kid- 
nappers, who  stopped, 
looked  astounded,  shook 
their  heads  in  disbelief, 
and  then  threw  their  pistols 
to  the  ground  and  raised 
their  hands. 

The  ground  fell  away 
dizzyingly.  The  boys  felt 
their  insides  pressing 
down.  The  earth  below 
tipped  and  rotated.  It  was 
their  first  ride  in  a  chopper. 
In  all  the  excitement  they 
had  forgotten  their  ham- 
burgers. They  were  eager 
to  get  back  to  their  hillside, 
back  to  their  bicycles,  and 
then  to  get  home  to  sup- 
per, ■ 
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MFJ  INTRODUCES 


©    MFJ  ENTERPRISES,  INC    1979 


NEW  MFJ-940  VERSA  TUNER  II 

For  $69.95  you  can  match  any  coax  line  or  random  wire  from  1.8  to 
30  MHz.  Up  to  300  watts  RF  OUTPUT.  Built-in  SWR.  dual  range  watt- 
meter. Six  position  antenna  switch.  Efficient  airwound  inductor. 

When  you  buy  MFJ 

you  buy  proven  MFJ 

quality  „  «  and  a  one  year 

unconditional  guarantee. 


With  trie  MEW  UN  940  Versa  Tuner  I  you  can 
match  your  transmitter  to  any  coax  line  or  random 
wire  continuously  from  1 .8  to  30  WKz. 

Up  to  300  watts  RF  power  OUTPUT,  Works 
with  ail  solid  state  (like  Alias)  and  tube  ngs 

Tune  out  SWR  on  your  dipole,  inverted  vee. 
random  wire,  vertical,  mobile  whip,  beam.  quad, 
any  coax  fed  or  random  wire  antenna. 

Operate  ail  bands  with  |usi  one  antenna 

Increase  bandwidth  of  your  mobile  whip  by  tun 
ing  out  SWR  from  inside  your  car. 


A  SWR  and  dual  range  wattmeter  (300  and  30 
watts  full  scale)  lets  you  measure  RF  power  out 
pul  for  simplified  tuning. 

Six  position  antenna  switch  on  rear  lets  you 
select  2  coax  lines  direct  or  thru  tuner  random 
wire,  and  tuner  bypass  ior  dummy  load. 

A  new  efficient  airwound  inductor  \\2  positions) 
gives  you  less  losses  than  a  lapped  torpid  lor 
more  watts  out, 

Compact  size  8x2x6  inches  fits  easily  in  small 
corner  ol  suitcase  tor  easy  traveling. 


SO-239  coax  connectors  for  transmitter  and 
coax  fed  antennas.  Binding  post  for  random  wire, 
ground.  208  ptf  1000  volt  capacitors. 

Optional  mobile  mounting  bracket,  add  S3  00 

Every  single  unit  is  tested  lor  performance  and 
inspected  for  quality.  Solid  American  construction, 
quality  components. 

Beware  of  imitators.  When  you  buy  MFJ  you 
buy  proven  MFJ  quality  .  .  .  and  a  one  year  un 
conditional  guarantee. 

Order  your  MFJ  940  Versa  Tuner  I  today. 


MFJ-900  EC0N0  TUNER  matches  coax,  random  wires.  FuH  band  coverage  1.8  to  30 
MHz.  Up  to  200  watts  RF  OUTPUT.  Efficient  airwound  inductor. 


Use  any  transceiver,  solid  state  or  tubes. 

Increase  anlenna  bandwidth.  Operate  all  bands 
with  a  single,  antenna.  Tune  out  SWR  on  your 
mobile  whip  from  inside  vour  car, 

Efficient  airwound  Inductor  gives  more  watts 
out  than  tapped  toroid.  SO  239  coax  connectors 
for  transmitter  and  coax.  Binding  post  for  random 
wire,  ground.  Compact  5x2x6  inches. 

MFJ  901  Versa  Tuner  available.  Same  as  MFJ- 
900  but  has  4:1  balun  for  balanced  lines.  $49.95. 

Beware  of  imitators.  Some  are  still  copying  our 


Futt  band  coverage 
1,8-30  MHz. 
Efficient  airwound 
inductor. 


$ 
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earlier  models,   MFJ   has   made  major  improve- 
ments. 

For  example,  a  new  efficient  airwound  inductor 
gives  you  less  losses  than  a  tapped  loroirj  for 
more  watts  out  and  plenty  of  inductance  for  fulf 
band  coverage^  .8  to  30  MHz. 


MFJ-900  has 

one  year  unconditionai  guarantee. 


MFJ-16010  RANDOM  WIRE  TUNER  lets  you  operate  all  bands  -  1.8  to  30  MHz  -  with 
a  simple  random  wire.  Up  to  200  watts  RF  OUTPUT. 


Operate  all  bands  -  anywhere,  with  any  trans 
ceiver  -  using  a  random  wire  and  an  antenna 
tuner  small  enough  to  carry  in  your  hip  pocket. 
UHra  compact  2x3x4  inches. 

Operate  from  your  apartment  with  a  wall  to 
wall  antenna,  or  motel  room  with  a  wire  dropped 
from  a  window.  Enjoy  ham  radio  on  a  camping  or 
backpack  trip  with  a  wire  thrown  over  a  iree.  Pre 


Operate  att  bands 
with  a  simple  ran* 
dom  wire. 


$ 


29 


95 


pare  for  an  emergency.  Take  it  on  a  DXoerfition 
or  Field  Day.  One  year  unconditional  guarantee. 

Match  lew  and  high  impedances  by  interchang- 
ing input  and  output  SO  239  coax  connectors 


FOR  YOUR  NEAREST  DEALER  OR  FOR  ORDERS 


Order  any  product  from  MFJ  and  fry  it.  If  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 
Order  today.  Money  back  if  not  delighted.  One  year  unconditional  guarantee.  Add  $2.00  shipping/handling. 

For  technical  Information,  order/repair  statusT  in  Mississippi,  outside  continental  USA,  call  60 1-323-5869 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

IVIFJ    ENTERPRISES)    INCi    Mississippi  state,  Mississippi  39762 


p^  Reader  Service — see  page  211 
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73  Magazine  Staff 


Tips  for  VOM  Users 


current  topics 


Put  some  meaning  into  your  measurements. 


Most  amateurs,  when 
they  learn  about  test 
instruments,  particularly 
multimeters,  understand 
that  such  instruments  must 
not  be  used  in  such  a  man- 
ner that  they  "load"  the 
circuit  being  tested.  Other- 
wise, readings  will  be  ob- 
tained which  do  not  truly 
indicate  the  parameter  one 
is  trying  to  measure.  In  the 
case  of  multimeters  when 
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Fig,  1. (a)  Simple  resistor  cir- 
cuit and  (h)  representation 
of  other  circuit  resistances 
that  should  be  considered 
when  measuring  current 
flow. 


measuring  voltage,  the 
Ohms/volt  rating  of  the 
multimeter  can  be  used  to 
determine  the  loading  ef- 
fect the  multimeter  will 
have  on  a  circuit  when  the 
meter  is  used  on  any  given 
voltage  range. 

However,  a  point  that  is 
often  neglected  when  us- 
ing multimeters  is  to 
evaluate  what  effect  the 
meter  is  having  on  a  circuit 
when  measuring  current 
This  point  was  not  stressed 
when  many  old-timers 
learned   radio,    but  today, 


SHUN 


SHUNT 


Fig,  2.  Two  methods  of 
using  shunt  resistors  for 
measuring  current 


with  the  widespread  use  of 
low-voitage,  high-current 
circuits,  due  to  the  use  of 
solid-state  devices,  it  can 
take  on  considerable  sig- 
nificance. 

There  are  two  points  to 
watch  in  making  current 
measurements.  One  is  the 
relationship  of  the  resis- 
tance of  the  meter  being 
used  to  measure  current  in 
comparison  to  the  other 
resistances  in  a  given  cir- 
cuit as  far  as  it  affects  the 
current  reading.  For  in- 
stance, in  Fig.  1,  we  have  a 
circuit  represented  by  the 
2,000Ohnn  resistance  pow- 
ered by  a  10-volt  battery, 
and  want  to  measure  the 
current  flow. 

If  we  insert  a  milli- 
ampere  meter  in  the  cir- 
cuit, as  shown  in  Fig, 
1(b),  two  other  resistances 
actually  have  to  be  taken 
into  account.  One  is  the  in- 
ternal resistance  of  the  bat- 
tery, and  the  other  is  the  in- 


ternal resistance  of  the 
meter.  These  are  represent- 
ed by  the  0.25-Ohm  and 
5-Ohm  resistors,  respec- 
tively. If  we  had  just  the 
elements  of  Fig,  1(a),  a 
5.0-milliampere  current 
would  flow.  With  the  add- 
ed resistances  of  Fig.  1(b), 
one  can  easily  enough 
calculate,  using  Ohm's 
Law,  that  4,99  milli- 
amperes  flows  in  the  cir- 
cuit. 

Since  this  certainly 
checks  out  closely  enough, 
let's  consider  the  other 
point  to  be  careful  of  in 
making  current  measure- 
ments—how the  the  rela- 
tionship of  the  resistance 
of  the  meter  being  used  to 
measure  current  flow  in 
comparison  to  the  other 
resistances  in  the  circuit 
changes  the  operating 
voltage  across  the  circuit. 
Remember  that  the  circuit 
was  represented  by  a 
2,000-Ohm  resistor.  In 
reality,  of  course,  many  cir- 
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cuits  are  not  linear  in  their 
loading  characteristics 
across  a  supply  voltage. 
That  is,  the  apparent  resis- 
tance will  change  accord- 
ing to  the  supply  voltage 
used.  So,  if  a  meaningful 
current  measurement  is  to 
be  made,  the  process  of 
taking  it  must  not 
significantly  change  the 
voltage  across  a  circuit. 
For  the  case  of  Fig,  1(b),  it 
does  not  take  too  much  ex- 
ercise of  Ohm's  Law  to 
calculate  that  the  actual 
voltage  across  the 
2,000-Ohm  resistor  is  prac- 
tically unaffected  at  9.97 
volts. 

One  may  ask  why  the 
foregoing  should  be  wor- 
ried about  when  taking  cur- 
rent measurements  if  the 
meter's  effect  on  the  cir- 
cuit is  so  insignificant  The 
example  cited  does  repre- 
sent realistic  values.  That 
is,  5  Ohms  resistance  for  a 
5-  or  10-milliampere  instru- 
ment would  represent  the 
coil  resistance  of  a  good 
quality  d'Arsonval-type 
meter  movement,  How- 
ever, in  reality,  one  usually 
doesn't  use  a  basic  milli- 
ampere  meter,  but,  rather, 
the  current  ranges  on  a 
multimeter.  The  usage  of 
the  latter  brings  about  a 
new  set  of  conditions, 

Classic  ammeter  circuits 
are  usually  formed  by  us- 
ing a  basic  meter  move- 
ment and  then  placing 
shunts  across  it  as  shown  in 
Fig,  2(a).  However,  in  most 
of  the  imported  multime- 
ters which  abound  in  ham 
shacks,  the  meter  in  the 
multimeter  is  actually  used 
as  a  voltmeter  when  cur- 
rent measurements  are  be- 
ing made,  as  shown  in  Fig- 
2(b).  The  meter  has  a  resis- 
tance in  series,  and  then 
the  voltage  is  measured 
across  a  current  shunt.  The 
reason  for  doing  this  is  that 
many  multimeters  use 
quite  sensitive  meter 
movements  (as  low  as  10 
microampere  movements) 
in  order  to  achieve  good 
sensitivity  on  voltage 
measurements,  or,  said  in 
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Fig,  3.  Typical  schematic  of  moderately-priced ($1 5-35)  multimeter.  Note  the  arrangement 
of  the  resistors  for  the  current  ranges  on  the  right  side. 


another  way,  to  achieve  a 
high  Ohms/volt  character- 
istic so  loading  effects 
when  taking  voltage 
measurements  are  mini- 
mized. To  use  these  meters 
directly  in  the  current 
measuring  scheme  of  Fig. 
2(a)  would  require  extreme- 
ly close  tolerance  and, 
hencer  expensive  shunts. 
This  is  particularly  true  for 
the  higher  current  ranges, 
since  the  percentage  of  the 
total  current  that  can  flow 
through  the  meter  becomes 
very  small. 

Fig.  3  shows  the  diagram 
of  a  typical  medium- 
quality  multimeter.  Note 
that,  for  the  current  ranges, 
the  meter  is  set  up  to 
measure  the  voltage  across 
current-shunt  resistors  of 
approximately  80,  8,  or  1 
Ohm.  The  voltage  drops 
that  were  measured  across 
the  terminals  of  the  multi- 
meter when  it  was  used  for 
different  current  measure- 
ments are  shown  in  Table 
1. 

If    one    looks    at    the 
voltage  drops   across   the 


meter  terminals  for  full- 
scale  deflection  on  any  of 
the  milliampere  ranges,  the 
message  should  be  getting 
clearer.  Up  to  Vi  volt  lost 
across  the  meter  terminals 
can  be  very  significant 
when  trying  to  measure  the 
current  drawn  by  some 
low-voltage  battery-oper- 
ated circuit  or  some  high- 
current  IC  circuit.  The  % 
volt  represents  17%  of  the 
supply  voltage  for  a  3-volt 
circuit  and  11%  for  a 
4.5-volt  circuit.  But  one 
cannot  relate  these  per- 
centages directly  to  the  er- 
ror in  the  current  being 
measured.  As  was  men- 
tioned before,  circuit 
loading  is  often  not  linear. 
So  a  small  increase  in  the 
actual  voltage  across  a  cir- 
cuit may  increase  the  cur- 
rent drawn  from  a  supply 
by  a  significant  amount. 
Therefore,  the  real  error 
in  current  measurement 
might  be  several  times 
greater  than  the  basic 
percentage  error  might  in- 
dicate. This  can  have 
significant    effects    when 


trying  to  troubleshoot 
equipment,  evaluate  what 
sort  of  batteries  to  use  for  a 
circuit,  check  the  power 
dissipation  of  a  low- 
voltage  circuit,  etc. 

The  foregoing  tabula- 
tion atso  indicates  how  one 
can  overcome  the  situa- 
tion. Namely,  by  measur- 
ing current  on  a  range 
which  produces  minimum 
meter  deflection  so  as  to 
reduce  the  voltage  drop  in 
the  multimeter.  Of  course, 
one  sacrifices  accuracy  of 
measurement  in  this  man- 
ner, but  that  is  the  com- 
promise required  with 
moderately-priced  multi- 
meters. It  would  be  a  good 
idea  to  check  the  actual 
voltage  drops  on  the  cur- 
rent ranges  on  a  multi- 
meter using  another  instru- 
ment and  affix  a  small 
label  to  the  multimeter  giv- 
ing  the  values.  Who 
knows?  Maybe  someday 
even  the  manufacturers 
will  do  this  along  with  the 
Ohms/volt  figures  they 
seem  more  eager  to  adver- 
tise. 


Range 

Currant 

V.  Drop 

Current 

V.  Drop 

50  A 

10  A 

.025 

50  A 

.075 

5  mA 

1  mA 

.075 

5  mA 

A 

50  mA 

10  mA 

.06 

50  mA 

A 

500  mA 

100  mA 

,16 

500  mA 

.5 

Table  1. 


129 


1 Uv 


▲ 


[ 


DRAKE  TR7/DR7 
general  coverage 
digital  R/O  transceiver 

Covers  160  thru  10  meters]1 
reception  from  1,5-30  MHz  contm- 
uous,  0-30  MHi  with  optional  Aux- 
7.  modes  US8,  LSB.  CW.  RTTY. 
AM  equiv  .  true  passband  tuning. 
RIT,  built-in  RF  wattmelerVSWR 
bridge  SSB  250W  PEP.  CW  250W 
AM  equiv  80W  Power  supply 
required  for  AC  operation. 

1295.00  Call  for  quote. 


DRAKE  WH-7 
HF  wattmeter 

Has  a  frequency  of  1,&-54  MHz.  a 
power  range  0-20,  200.  and  2000 
watts  full  scale-  Features  a  direct 
scale  readout  for  VSWR.  Sensing 
element  can  be  located  remotely  up 
to  3  ft  away  Connectors  $0-239. 
I  ine  imp.  50  ohms 

89.00  Call  for  yours  today. 


V* 


m  '^» 


DRAKE 
7077 
desk  rnic 

Factory  wired  for  use  with  the 
TR7/DR7.  modes:  pusrHo-taik  or 
VOX.  dynamic,  high  impedance, 
frequency  response  300-5000  Hz. 
output:  -48  dB  at  1  KHz  (0  dB- 
IV/mierobar),  4  pin  connector 

45.00  Call  for  yours  today 


DRAKE  PS-7  120/240V 
AC  power  supply 

Designed  for  use  with  the  TR7/DR7, 
The  matching  power  supply 
features  special  wide  range  voitage 
£  frequency  capabilities.  Operates 
from  any  nominal  line  voltage  (90- 
132V  180- 264V:  50-60  Hz)  Ideal  for 
overseas  operation 

195.00  Call  for  quote 


DRAKE  RV^7 

remote  VFO 

Designed  for  use  with  the  TR7/DR7 
and  offers  a  high  degree  of 
frequency  control  flexibility.  It  can 
be  used  for  transmit,  receive  and 
transceive,  A  spot  switch  allows  the 
2  PTO's  to  be  zero  beat  in  split 
mode  operation 

195.00  Call  for  quote. 
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DRAKE 
1525  EM  mic 

The  auto-patch  encoder  and  mic 
are  a  single  unit.  It  features  high 
accuracy  IC  tone  generator,  & 
Dig«tran»  keyboard.  Power  for  tone 
encoder  from  transceiver  via  mic 
cable.  Encoder  audio  level 
adjustable  from  imV  to  5mV  with 
internal  potentiometer,  Low  output 
impedance  4-pm  plug 

49.95  CaH  for  yours  today 


DRAKE  MN-7  antenna 
matching  network 

Covers  160-10  meters,  matches 
coax  fed.  Jong  wire,  or  balanced  line 
antennas  Handles  250W  con- 
tinues RF  output,  built-in  RF  watt- 
meter VSWR  bndge,  front  panel 
antenna/by  pass  selector  switch 
Low  pass  filter  design  ftghls  TV  I 

165.00  Call  for  quote 


DRAKE  DL-1 000  air  cooled  dummy 
load.  Power  rating  1000  watts 
SWR.  1:5:1  max,  0-30  MHz.  SO- 239 
connectors.  Expanded  rating 
limitation  when  used  with  the  Drake 
FA- 7  cooling  fan. 

39.95  Call  today 


DRAKE  MS-7  match- 
ing speaker  for  the 
TR7/DR7.  Complete 
with  cable  and  plug  - 
ready  to  hook  up  for 
clear,  clean  sound. 


33.00  Call  today 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  US  A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday 
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MAIL  ORDERS   P  O   BOX  11347  BIRMINGHAM    AL  35202  •  STREET  ADDRESS   2808  7TH  AVENUE  SOUTH  BIRMINGHAM   ALABAMA  35233 
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KENWOOD  TR-7400A 
2m  FM  transceiver 

Freq-  144  to  148  MHz,  CTCS  provi- 
sions, encode  and  decode.  25  W  RF 
output,  solid  state  final  stage.  LED 
readout,  PLL  for  800  channels, 
repeater  offset  circuit,  PLL  unlock 
protection  circuit.  MOS  FET.  13.8, 
VCD  at  8  amps  continuous. 

449.00  Call  for  quote. 
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KENWOOD  TS-820S 
HF  transceiver 

Has  a  treq.  of  160  thru  10  meters. 
Modes:  CW,  USB.  LSB,  FSK.  RF 
input  power  SSB  200W  PEP,  CW: 
160  W  DC,  FSK:  100W  DC,  AF 
output  power:  more  than  1.5W. 
power  requirements:  T 20/220  VAC. 
50/60  Hz,  noise  blanker,  speech 
processor.  PLL,  CW  sidetone  and 
semi-break-in  and  more.  Digital 
readout  built  in. 

1249,00  Call  for  quote. 
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KENWOOD  TS-5203 
SSB  transceiver 

The  TS-520S  covers  160  thru  10 
meters.  Features  noise  blanker; 
RIT.  8  pole  XtaE  filter,  25  KHz 
calibrator,  semi-break-in,  built-in 
speaker  and  AC  power  supply 
Modes:  CW,  USB  &  LSB.  Easy 
phone  patch  connection.  Power 
req.  120/220  VAC.  50/60  Hz. 

799.00  Call  for  quote. 


KENWOOD  TR-7600 
2m  FM  transceiver  The 
radio  that  remembers 

Futt  4-MH?  coverage  (144-1481  800 
channels,  10  W  RF  output/1  w  low 
memory  channel  with  simplex  or 
repeater  offset.  13.8  VDC  at  3  amps 
con.  With  the  optional  RM-76  select 
any  2m  freq  .  store  freqs.,  auto  stop 
on  first  open  or  busy  channel,  scan 
memories 

375.00  Call  for  quote. 


KENWOOD  AT-200 
antenna  tuner 

Designed  for  use  with  the  TS-520S 
&  TS-820S  It  has  an  antenna 
coupler  and  a  SWR  meter  Can  be 
used  on  all  bands  between  1,8  MHz 
&  30  MHz.  The  through-line  RF 
wattmeter  has  2  ranges.  20W  & 
200W  The  antenna  switch  has  4 
outputs.  2  coax.  1  wire.  &  1  for  a 
dummy  load. 

159-00  Call  for  quote. 
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KENWOOD  SP-820 

speaker 

Now  a  speaker  built  to  match  the 
TS-820SI  It  has  built-in  selectable 
tonef  liters  and  2  channel  selectable 
headphone  output  swltchabie 
through  the  tone  filters  Max  input 
power:  2W.  input  impedance:  8 
ohms,  freq    res:  100Hz  to  S  KHz, 

65.00  Call  today 


KENWOOD  SWI-220 

station  monitor  scope 

Features:  built-in  two  tone  generator, 
monitors  SSB  wave  forms,  helps 
adjust  mic  gain  &  speech-processor 
compression  level  &  monitoring  key 
clicks  on  CW.  teste  linear  amps, 
observes  signals  transmitted  from 
1 .8-30  MHz. 

349.00  list.  Call  for  quote 


KENWOOD  accessories 

MC-50    dynamic    desk    type    mic 

complete     with     PTT     &     LOCK 

switches    Conversion  from  HI   to 

LOW    impedance,    unidirectional 

Mic  plug  on  coil  for  easy  hook-up. 

45.00 

HS-4  headphones  are  padded  and 

adjustable.  300  to  3000  Hz.  8  ohms 

19.50 

CW-520  fitter,  500  Hz  CW  filter  for 

the  TS-520S/TS-520  59.00  list.  Call 

for  quote. 

CW-S20  filter   500  Hz  CW  filter  fo 

the  TS-820  series  59.00  list.  Call  for 

quote 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  USA.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 
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YAESU  CPU-2500RK 
2m  FM  transceiver 


800  PLL  channels,  auto,  scan  over 
entire  2m  band,  4  memories,  tone 
burst,  3/25  watts,  fixed  ±  600  KHz 
programmable  offsets,  13.8  VDC  at 
8  amps  continuous,  Comes  with 
keyboard  mic  for  remote  input, 
scanning  control,  aux,  repeater 
split,  and  2  tone  input  for  auto  patch 

or  control  link. 


585.00  Call  for  quote. 


YAESU 
FT-202R 

2  meter 

handheld  FM 

transceiver 

"The  Handle" 

1  watt  output  minimum.  6  channel 
capability,  flexible  helical  whip 
antenna,  equipped  with  tone  burst, 
compact  size  and  light  weight,  S- 
meter  and  battery  condition  indica- 
tor, operates  on  8  A  A  NiCad  or  7  AA 
dry  cell  batteries. 

199,00  Call  for  quote. 


YAESU  YD-148  dyna- 
mic mic  has  600/50K 
ohms  impedance,  lock- 
ing push  to  talk  switch, 
flexible  neck  &  comes 
wired  with  4-pin  plug 

30.00  Call  today 


YAESU  YD-844A  uni- 
directional, dynamic 
desk  mic  with  dual  im- 
pedance, 50K  or  600 
ohms  selectable.  Com- 
plete wtth  coined  cord  & 
4-pin  plug. 

30.00  Call  today. 


Accessories 

YAESU  NC-1  NiCad 
charger  to  recharge  the 
batteries  for  Ihe  FT-202R 
Charging  current  45  milli- 
arnps  MA,  (or  8-10  hrs. 
110  VAC  operation  39.00 

YAESU  YM-24  speaker 
mic  lor  the  FT-202R.  Com- 
plete with  coiled  cord  and 
connector.  29.00 

YB-1  AA  rechargeable 
NiCad  battery.  1,2V  (RT- 
202B  requires  S  batteries) 
2.2S  ea. 
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YAESU  SP-101PB 
speaker/phone  patch 

The  SP-101-PB  features:  *  A 
shaped  response  speaker  from  300 
to  3000  Hz  *  BuiJt-tn  hybrid  phone 
patch  with  individual  gain  controls 

•  VU   meter.   Full  VOX  oepration 

•  Receiver  input  impedance;  4  or 
600  ohms  "Output  impedance;  600 
ohm  or  high  impedance. 

67.00  Call  for  yours  today. 


YAESU  FT-227RA 
The  "Memortzer" 
transceiver 

One  knob  channel  selection  for  800 
channels,  frequency  144-148  MHzt 
4-digit  LED  readout,  fulfy  synthe- 
sized frequency  control,  selectable 
10  watt  Hi/1  watt  Low  output,  4 
memories,  touch  control  on  mic  for 
scanning,  scan  selectable  for  clear 
or  busy  channels. 

399.00  Call  for  quote. 


YAESU  FT-901DM 
HF  transceiver 

Reject  tuning,  variable  IF  band 
width  tuning,  audio  peak  frequency 
tuning,  LED  w/memory  TX/RX.  no 
external  VFO  required  for  split  freq, 
operation,  built-in  Curtis  keyer, 
6146B  final  tubes,  &  160  thru  10 
meter  coverage. 

1459.00  Call  for  quote. 


YAESU  YH-55  head- 
phone set.  Padded  for 
comfort.  Compatible 
with  all  Yaesu  equip* 
ment. 

15.00  Call  today. 


YAESU  QTR-24  world 

clock.  Battery  operated 
clock  to  see  world  time 
at  a  glance.  Automatic- 
ally retains  correct 
time. 

35.00  Call  today, 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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DENTRON  Clipperton  L 
linear  amplifier 

HI/LO  power  switching,  covers  160 
thrg  15  meters.  2000W  PEP  SSB. 
1000W  DC  on  CW.  RTTY,  SSTV. 
continuous  duty  power  supply 
2500V  idle  SSB.  1800V  idle  CW. 
covers  most  MARS  freqs.  just 
outside  ham  bands,  easily  changed 
117V  or  234V  AC  50/60  Hz.  Final 
Tubes.  4-572B. 

599.50  Call  for  quote. 


DENTRON 

Big  Dummy  load 

Now  you  can  tune-up  off  the  air1  A 
full  power  dummy  load,  it  has  a  flat 
SWR,  full  freq.  coverage  from  1.8  to 
300  MHz  and  a  high  grade  of  indus- 
trial cooling  oil  furnished  with  the 
unit.  Fully  assembled.  Cut  out  the 
QRM  factor  now! 

29.50  Call  today, 


DENTRON  DTR-2000L 
2000W  precision 
linear  amplifier 

Features  a  Broadcast  proven  8677 
tube.  freq.  coverage  160  thru  15 
meters,  covers  most  MARS  fre- 
quencies, modes  USB.  LSB.  CW. 
RTTY,  SSTV.  power  requirements: 
234/117  VAC  50/60  Hz,  RF  drive 
power  125W  max  and  65W  RMS  mm 
for  1  KW  DC  input.  1.8-21  MHz 
2000W  PEP. 

1099.50  Call  for  quote. 


DENTRON  GLA-1000 

linear  amplifier 

Freq  80  to  15  meters,  covers  most 
MARS  frequencies.  RF  drive:  max 
125.  power  consumption:  117  VAC 
50/60  Hz  12,5  Amps,  factory  fused 
at  15  Amps,  234  VAC  50/60  Hz  7 
Amps,  DC  input:  1  KW  CW  and 
1200W  PEP  SSB,  Final  tubes:  4  D- 
50A  tubes  (6LQ6). 

379.50  Call  for  quote. 


DENTRON 
All  band 
doublet 
antenna 


Covers  160  thru  10  meters  and  has  a 
total  length  of  130*  (14  ga.  stranded 
copper)  although  it  may  be  made 
shorter  Center  fed  through  100*  of 
470  ohm  PVC  covered,  balanced 
transmission  line  Assembfy  com- 
plete. Antenna  tuner  required 
Tunes  160  thru  10  with  1  antenna! 


bi 

24.50  Call  today. 


DENTRON  Super 
Tuner  Plus 
antenna  tuner 

Matches  any  feediine.  built-in 
heavy  duty  2  core  balun,  selectable 
antenna  functions  (4  antennas), 
alternate  output,  relative  output 
meter.  1000W  CW  and  1200W  PEP 
SSB,  continuous  tuning  1.8-30  MHz 

149.50  Call  for  quote. 


DENTRON  MT-2000A 
antenna  tuner 

A  ful]  power  tuner  with  continuous 
tuning  1,8  to  30  MHz.  front  panel 
grounding  switch,  handles  3KW 
PEP.  inputs:  unbalanced  coax  (SO- 
239  connectors},  random  wire 
balanced  line,  built-in  heavy  duty 
batun  j3  cores),  capacitor  spacing 
6000V,  transforms  load  impedance 
to  50-75  ohms. 

199-50  Call  for  quote. 


DENTRON  WIT— 3000A 
antenna  tuner 

Dentrons  ultimate  tuner!  For  coax, 
random  wire,  and  balanced  feed 
systems,  built-in  antenna  selector 
switch  for  5  different  antennas, 
power  handling  3  K  W  PEP,  built-in 
50  ohm  250W  dummy  load,  dual 
watt  meters,  3  core  heavy  duty 
balun,  continuous  tuning:  160  to  10 
meters. 

349.50  Catl  for  quote. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote,  Store  hours;  9:00  AM  til  5:30  PM<  Monday  thru  Friday 
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CUSHCRAFT  ATV5 

trapped  vertical  antenna 

5  band  operation,  80  thru  10  meters> 
high  Q  traps  for  wide  bandwidth, 
instructions  for  adjusting  resonance 
to  preferred  part  of  band,  built-in 
coax  conn.r  hgt.  293",  2000W  PEP  all 
bands. 

109.95  CaH  for  quote. 


CUSHCRAFT  ATB-34 
HF  4-element  beam 

Catch  DX  instead  of  chasing  DX 
with  the  ATB-34!  •  Covers  TO.  15, 
and  20  meters  •  Higl>Q  coax  traps 
rated  for  Z  Kw  power  •  Direct  52 
ohm  feed  thru  1-1  balun  •  Forward 
gain:  7.5  dB.  all  bands  *  Front-to- 
back  ratio:  30  dB  »  Turn  radius: 
18'9"  •  Wind  survival;  90  MPH, 

289.95  Call  for  quota 
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CUSHCRAFT 
ARX-2  2m 

antenna 

Three  waves     in 

phase  and  a  VI  wave 
matching  stub.  Ex- 
tremely low  angle  of 
radiation  for  better 
signal  coverage.  Turn- 
able  over  a  broad  freq. 
range.  Matched  to  52 
ohm  coax. 

39.95  Call  today. 


CUSHCRAFT  ATV4 
trapped  vertical  antenna 

4  band  operation, 40 thru  10  meters, 
high  Q  traps,  for  wide  bandwidth, 
instructions  for  adjusting  resonance 
to  preferred  part  of  band,  built-in 
coax  conn.,  hgt.  233",  2O0OW  PEP  all 
bands 

89.95  Call  today. 
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CUSHCRAFT  A147-11 
2m  antenna 

The  ll-elernent  antenna  is  rated  at 
1000  watts  with  direct  52  ohm  feed 
and  PL-259  connectors  Boom 
length  144  ins.  Longest  element  40 
ins.  Gain/F/B  ratio  dB:  13,2/28, 
Freq.  146-148  MHz  Wind  area  1.21 
sq.  ft 

36.95  Call  for  yours  today. 


CUSHCRAFT  A144-20T 
20  element  twist 

Freq.  range  135*150  MHz,  10 
elements  horizontal,  10  elements 
vertical.  Has  12.4  dB  gain 
horizontal,  12.4  dB  gain  vertical, 
13,6  dB  gain  circular  polarization. 
F  B  ratio  22dB,  Boom  length  144" 
Weight  6  lbs. 

62.95  Call  today. 


CUSHCRAFT 
AR-6  6m 
antenna 

Freq  range  S0-S4 
MHz.  Power  capability 
100  watts  3.75  dB  gain 
over  W  wave  whip, 
with  low  angle  of  ra- 
diation SO-239  con- 
nector, 

36.95  Call  today. 
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CUSHCRAFT  A147-22 
22  element  2m  yagi 

Uses  2  A147-11  yagis  with  a  hori- 
zontal mounting  boom,  coaxial 
harness  and  all  hardware.  Forward 
gam  16  dB.  F/B  ratio  24  dB,  Dimen- 
sions: 144"  x  80"  x  40".  PL-259 
fitting  1000  watts  Wind  area  2.42 
sq.  ft.  Weight  15  lbs 

109.95  Call  for  quote. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  orcall  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PMt  Monday  thru  Friday. 
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SWAN  SWR-1A 
power  meter  and 
SWR  bridge 

Frequency  range:  3.5  to  150  MHz  • 
Compact  and  lightweight  for  port- 
able or  mobile  use  •  Capable  of 
handling  1.000  watts  RF  and  mea- 
sures 1:1  to  infinity  VSWR 

29.95  Call  for  yours  today. 


SWAN  HFM-200 
SWR  &  power  meter 

Frequency  1,8-30  MHz.  Two  power 
ranges  0-20  and  0-200  watts 
VSWR  1:1-3  1  For  mobile  instal- 
lation, directional  coupler  may  be 
located  separate  from  mam 
indicator.  Meter  is  lighted  for  night 
use. 

49.95  Call  for  yours  today 


SWAN  4010V 

vertical  antenna 

The  4010V  four  band  trap 
vertical  is  designed  for  oper- 
ation on  the  40.  20.  15  &  10 
meter  bands  Handles  2000 
PEP.  includes  ground 
mounting  bracket  and  two  U- 
bolts.  VSWR  is  typically  not 
more  than  13:1  at  resonance. 
Overall  length  21  ft.  Does  not 
require  counterpose  radials 
when  using  a  standard  8' 
ground  rod  (not  supplied) 

74.95  Call  for  yours  today. 
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SWAN  WMM200  SWR 
and  power  meter 

Designed  for  mobite  operation  and 
illuminated  for  night  operation  •  Di- 
rectional coupler  measuring  method 
•  Impedance  50  ohms  •  Power 
range:  0-20  watts  and  200  watts  in 
the  second  range*  VSWR  1:1-3:1.  • 
Freq.  50  to  150  MHz. 

49.95  Call  for  yours  today. 


SWAN  M-45              | 

5  band                      1 

mobile  antenna         \ 

Features    all    band 

1    i 

manual  switching  for 

I 

10.    15.   20.   40   &   75 

meters  and  5  positions            ^^F 

for  75  meters   Power              p1 

rated  1000  watts  PEP. 

Heavy  duty  construc- 

tion   with    a    high-G 

tapped  coil  with  gold 

plated  switch  contacts. 

Includes  base  section 

■ 

with  mobile  coil  &  6* 

1=1 

whip  top  section. 

I  9.95  Call  for  quote            H 

SWAN  WM-3000 
precision  PEAK/RMS 
wattmeter 

Read  forward  or  reflected  power 
with  maximum  accuracy  from  3. 5  to 
30  MHz.  RMS  readings  available 
with  the  flick  of  a  switch.  Four 
scales  from  0  to  2000  watts 
Requires  117  VAC  power  source 

87.95  Calf  for  yours  today. 
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SWAN  WM-1 
In-line  wattmeter 

Frequency  range  2-30  MHz  •  Ac- 
curacy is  better  than  plus  or  minus 
1 0%  full  scale  •  Four  scales:  0-5, 50, 
500,  &  1500  warts  •  Uses  two  SO- 
239  connectors  •  Reads  forwarder 
reverse  power. 

74.95  Call  for  yours  today. 


SWAN  TB4HA  H 
4  element  tri-band 
beam 

AM  four  elements  active  on  all  three 
bands.  The  heavy  duty  TB4HA 
features:  •  Gain  9dB  *  Front  to  back 
24-26  dB  •  Boom  length  24J  • 
Longest  element  28  ft  10  inc.  » 
Wind  surface  area  6  sq.  ft  •  10-15- 
20  meters. 

279.95  list.  Call  for  quote. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PMT  Monday  thru  Friday. 
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$95  MORSE  TRANSCEIVER 


SEND. 

•  1  to  ISO  WPM  (set  from 
terminal  I 

•  32  character  FtFO  buffer 
with  editing 

►  Auto  Space  on  word  boundries 
1  Grid  Cathode  key  output 

>  LED  Readout  for  WPM  and 
Buffer  i pace  remaining 

SERIAL  INTERFACE; 


ASCII  [110.300,600.  12001 

or  Baudot  (45.  30.  57.  74)  compatible 

Simplex  Hi  V  Loop  or  T  L 

electrical  interface 

Interfaces  directiv  with  theXTTEX* 
SCT  100  Video  Terminal  Board: 
Teletype!*    Models  15,  2tt.  33.  etc: 
or  the  equivalent 


-  MRS-100  CONFIGURATIONS:  - 

•  $95  Partial  Kit  ( includes  Microcomputer  components 
and  circuit  boards;  less  box  and  analog  components) 

1 1225  Complete  Kit  (includes  box.  power  supply* 
and  all  other  components) 

>  $295  Assembled  and  tested  unit  las  shown* 

—  Overseas  Orders  and  dealer  inquires  welcome  ^^ 


COPY. 

•  I  to  150  WPM  with 
Auto-Sync 

•  Continuously  computes 
and  displays  Cop*  WPM 

•  SO  HZ  Bandpass  filter 

Re-keyed  Stdeione  Osc 
with  onboard  speaker 

Fully  compensating  to 
copy  any  'fist  style" 


See  your  local  dealer  or 
contact  XITEX*    direct 

MC/Viaa  accepted 


»X1T€X  CORP 

78240*  42t4>  38&4tafi0 


•    • 


:  I N  STOCK  ! 

•  THE  REVOLUTIONARY  NEW  YAESU  2-METER  FM  LINE 


CPU  2500 RK 


FT-202R 


Best    Buy"   2-meter 
hand-held  Compact, 
lots  of  extras. 


"The  Ultimate  Rig" 
Microprocessor  controlled,  25 
watt,   keyboard-entry  trans- 
ceiver. 
Amateur  net  $585.00 


Amateur  net  S  199.00 


FT-227RA 


"Full  Featured   Plus/'   Four 

memories,  Autoscan  remotely 

controlled  from  mike.  Tone 

burst. 

Amateur  net  $399.00 


For  immediate  delivery,  best  price  . . 

TOWER 

ELECTRONICS 


i^TM 


24001  Alicia  Parkway 

Mission  Viejo,  CA  92675 

Phor>e714/768-8900 


:  LOS  ANGELES 


Hours 

Tues  tfvnu  Pn.  10  nm  -  7  pm 
Saturday:  9im  *6  pm 
Sunday:  Natin  -  4  pm 

SAN  DIEC 

Yaesu  service  and 
repair  specialists. 


•    •    • 
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SPECIAL  PACKAGE  DEAL!'? 

KIM-1.  power  Hjppiy.  2  cxG^Uent  books:  "The  FirH  Book  of  KIM 

and  Programming  a  Microcomputer :  6502",  This  is  probably  the  best 

tutorial  package  cm  microcomputers  available.  Includes  listings  of  over 

SO  utility  and  game  programs!  Special  Package;  KIM,  with  3  mamml  >. 

power  supply,  plus  both  books  lisied  above,  EVER YTH ING  NEEDED  TO 

LLARN  AND  USE  AN  ADVANCED  MICROCOMPUTER  List  Price: 

'230. OO.  Now  save  ov«r  10%-'209.00! 


A  COMPUTER  FOR  HAM  RADIO 

APPLICATIONS 

Articles  In  "73 "have  featured  the  KIM-1  In  RTTY, 
OSCAR,  and  high  speed  CW  applications. 

Features  include: 


-Completely  sdf  contained  with  cassette  tape  inter 
facr  IK  RAM.  2KROM  rawer,  40Qpaget 
documentation. 

IKfeybaerri  tfjuput  (Mbntlor  (KJM)  allow*,  tTitty, 
dt' bug,  and  execution  oi  programs  using  thi  23  key 
ki-ypnd  and  6  digit  LED  display,  OR  use  a  standard 


"real  time*  programs  utth  a  mw^m  of  projpam- 
nwigavemead  Rsdw tekfype,  and  c-ttxr  tmung 
sensitive1'  appbcaiinris  are  triple 
Expand  to  64K  RAM.  <rtc  via  the  22/44  pin  expan 
sion  hi  i 
Expand  with  a  full  siw  «  minifloppy  disk  from  MDE I 


ASCII  terminal  with  KIMs  20  ma.  current  loop  inter  (writ*)  The  KIM  bus  w  now  supported  by  numerous 

lace.  Up  to  9600  baud.  manufacturers  including  Rockwell  Inn,  Synrrtek 

Powerful  6502  microprocessor,  now  second  RNB,  HDE  the  Cocnputon  r 

sourced  by  4  manufneturwes  (pins  Commodore/  Wei  proven  design  over  40.000  in  me  fieJd   KIM  1 

Mas)    13  addressing  mode^  and  adS.ancvd  architec  wttfidocummtatkn 'I7S.OII:  Power  supply  5V 

mrervsulf  en  an  efficient,  last,  and  easy  to  procjarn  and  12V.  8  V  af  4  arc^n  16  Vat  I  amp  *40.00 

ccrr^xiter  KIM  4  mothetboara  "1 19. OO  HDE  8K  RAM 

I5proyarnrnabteLObrie4afid2Droyamniabie  *169.O0,  3  lor  '4  65.00*  :  HDE  proto  board 

interval  itnnes  aitaw  the  KIM  to  execute  compta  '49.  SO. 


Master  Charge/ Visa:  Fre*  sh  Ipping  on  ordrri  prepaid  with  caahter'a  check. 

PLAINSMAN  MICROSYSTEM:  P.O.  Boa  1712:  Auburn,  AL  36830 
ALL  ITEMS  ASSEMBLED/TESTED  WAHKANII1D  FOR  AT  LEAST  90  DAYS 


Salaa  end  Service  for:  OHIO  SCIENTIFIC-ALTOS-COMMODORE   COMPUCOLOR  Hnr 


(205)745-7735 
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RTTY  SILENTLY:  ASC  H  &  BAUDOT 


tit      4  ■       *  t      *  *^¥     ■#  T 

abcdef 


'<)  *+.-,/01245&739: ;<=>? 

GHIJKLHN0PQRSTuUMyvZ[\3"_ 

SCT-100  FEATURES; 
~  64  X  16  line  format  with  128  displayable  characters 

I  Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 
f       #$187  Assembled  or  $157  Kit  (Pnrlial  Kit  $95) 

#  Full  cursor  control  with  scrolling  and  paging1 
#  On  board  power  supply 

V         Call  or  write  today.    MC/VISA  accepted 

i  „,.     »XIT€X   COKR 

I3H2K  NVuin.n        P.  O.  Bo*  4021 10 
Dallas.  Texas  75240  r*l4»  3H6-385& 


Overseas  orders  and  dealers  inquiries  welcome 


Social  Events 


CIRCLEVILLE  OH 
MAR  4 

The  King  of  the  Pumpkin 
Ham  Fiesta,  sponsored  by  the 
Teays  Amateur  Radio  Club,  will 
be  held  from  9:00  am  to  5:00  pm 
on  Sunday,  March  4,  1979P  at 
the  fairgrounds  coliseum. 
Circleville,  Ohio.  There  will  be 
an  indoor  flea  market,  new  and 
used  equipment,  door  prizes, 
refreshments,  and  free  parking. 
Table  spaces  are  available  at 
$3.00  each,  Advance  admission 
is  $1.00;  $2.00  at  the  door-  For 
advanced  reservations  and  in- 
formation, contact  Dan  Grant 
W8UCF,  22150  Smith  Hulse 
Road,  Circleville  OH  43113; 
(614)-474-6305. 

STERLING  IL 
MAR  4 

Sterling  Rock  Falls  Amateur 
Radio  Society  will  hold  its  an- 
nual hamfest  on  March  4t  1979, 
at  the  Sterling  High  School 
Fieldhouse,  1608  4th  Avenue, 
Sterling,  Illinois.  Tickets  are 
$1,50  in  advance;  $2.00  at  the 
door.  A  large  indoor  flea  market 
is  restricted  to  radio  and  elec- 
tronic items  only.  There  is  plen* 
ty  of  free  parking  available,  in* 
eluding  an  area  to  accom- 
modate campers  and  mobile 
trailers.  There  will  be  no  ad- 
vance sale  of  tables.  We  will 
take  reservations  for  commer- 
cial enterprises  only.  There  will 
be  bargains,  miscellaneous 
prizes,  and  food.  Talk-in  on 
146.94.  For  tickets,  write  Don 
VanSant  WA9PBS,  1104  5th 
Avenue,  Rock  Falls  IL  61071, 
Make  checks  payable  to  Ster- 


ling  Rock  Falls  Amateur  Radio 
Society,  Please  include  an 
SASE. 

DEMAREST  NJ 
MAR  10 

The  Chestnut  Ridge  Radio 
Club  will  hold  its  flea  market  on 
March  10T  1979,  at  the  Dema- 
rest  Methodist  Church,  109 
Hardenburg  Road,  Demarest, 
New  Jersey.  Tables  are  $5.00r 
and  taifgating  is  $3.00,  There  is 
no  admission  fee  for  buyers, 
There  will  be  hot  dogs,  soda, 
and  door  prizes.  For  more  infor- 
mation, contact  Jack  Meagher 
W2EHD  at  {201  (-768  8360,  or 
Andy  Woerner  K2ETN  at  (201}- 
261-1047. 

FLEM1NGTON  NJ 
MAR  17 

The  Cherryville  Repeater 
Association  will  hold  its  annual 
hamfest  on  March  17,  1979, 
from  10:00  am  to  5:00  pm,  at  the 
Field  House  of  Hunterdon  Gen* 
tral  High  School,  just  north  of 
Flemington,  New  Jersey,  on 
Route  31,  Admission  is  $2.50 
per  person.  There  is  plenty  of 
space,  with  over  200  sellers' 
tables,  and  displays  from  major 
manufacturers.  There  will  be 
seminars  and  door  prizes. 

VERO  BEACH  FL 
MAR  17-18 

The  Treasure  Coast  Hamfest 
will  be  held  on  March  17-18, 
1979,  at  the  Vero  Beach  Com- 
munity Center,  Vero  Beach, 
Florida.  Activities  will  include 
prizes,  drawings,  and  a  QCWA 
luncheon.  Admission  is  $3.00 


per  family.  Talk-in  on  146.13/ 
.73,  146.52/.52,  and  222.34/ 
223.94.  For  information,  write 
PO  Box  3088,  Vero  Beach  FL 
32960. 

MIDLAND  TX 
MAR  18 

The  Midland  Amateur  Radio 
Club  is  having  its  annual 
swapfest  on  Sunday,  March  18, 
1979,  at  the  Midland  County  Ex- 
hibit Building,  Midland,  Texas. 
There  wilf  be  door  prizes.  Pre- 
registration  is  $4.50;  $5.00  at 
the  door.  Talk-in  on  146.16/ 
14676.  For  information,  write 
Midtand  Amateur  Radio  Club, 
Box  4401,  Midland  TX  79701, 

JEFFERSON  Wl 
MAR  18 

The  Tri  County  ARC  Hamfest 
will  be  held  on  March  18,  1979, 
at  the  Jefferson  County  Fair 
Grounds,  Jefferson,  Wiscon- 
sin. Advance  tickets  are  $1.50. 
Reserved  6-foot  tables  are 
$2.00  in  advance,  while  6-foot 
space  is  $1.00,  For  information, 
send  an  SASE  to  Glenn  Eisen- 
brandt  WA9VYL,  711  East 
Street,  Fort  Atkinson  Wl  53538. 

LAWTON  OK 

MAR  23-25 

The  Lawton-Fort  SHI 
Amateur  Radio  Club,  Inc.,  will 
hold  its  33rd  annual  hamfest  at 
the  Montego  Bay  Motel  Com- 
plex at  Lawton,  Oklahoma,  the 
weekend  of  March  23-25,  1979. 
There  will  be  the  usual  large 
flea  market,  ARRL  officials, 
technical  programs.  QCWA 
breakfast,  and  activities  for  the 
ladies, 

EAST  RUTHERFORD  NJ 
MAR  24 

The    Knight    Raiders    VHF 


Club,  Inc.,  will  hold  its  world- 
famous  flea  market  at  St. 
Joseph's  Church,  East  Ruther- 
ford, New  Jersey,  on  Saturday, 
March  24,  1979.  Doors  open  at 
10:00  am.  There  will  be  free  ad- 
mission and  free  parking. 
Refreshments  will  be  available. 
Flea  market  tables  are  avail- 
able for:  $5.00/fuli  table  or 
$3,00/half  table,  in  advance; 
$6.00/fuil  table  or  $3.50/half 
table,  at  the  door.  Talk-in  on 
146.52  and  144,65/145,25.  For 
further  information,  call  Bob 
Kovalesk'i  at  (201)-473-7113  or 
Jack  Mandelbergerat  (20T)*857- 
0016  (evenings  only).  Send 
reservations  to;  R,  Wetzel,  419 
Union  Ave.,  Rutherford  NJ 
07070,  and  make  checks 
payable  to:  Knight  Raiders  VHF 
Club,  Inc. 

FT.  WALTON  BEACH  FL 
MAR  24-25 

The  Playground  Amateur 
Radio  Club  will  hold  its  ninth 
annual  North  Florida  Swapfest 
on  Saturday  and  Sunday, 
March  24-25,  1979,  at  the  Ft. 
Walton  Beach  City  Fair* 
grounds,  Ft.  Walton  Beach, 
Florida.  Advance  registration  is 
51,00;  $1,50  at  the  door.  Swap 
tables  and  meetings  are  all 
under  cover.  There  will  be 
QCWA,  MARS,  and  ARES  sem- 
inars. Talk-in  on  52  and  19/79. 
For  more  information,  write 
PARC,  Box  873,  FL  Walton 
Beach  FL  32548. 

WAUKEGAN  IL 
MAR  25 

The  Libertyville  and  Munde- 
lein  Amateur  Radio  Society  will 
hold  its  second  annual  Lamars- 
fest  on  Sunday,  March  25, 1979, 
at  the  J,  M.  Club,  708  Green- 
wood Ave..  Waukegan,  Illinois. 
Doors  will  open  at  7:00  am. 
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CENTRAL  NEW  YORK'S  FASTEST  GROWING  HAM  DEALER 


* 


3*1  r 


ttSU 


-v7. 


*TUt 


T*E5il 


FT  4G1&U 


Featuring  Yaesu,  Icom.  Drake,  Alias,  Ten-Tec,  Swan,  Dentron,  Pace,  Palomar,  Alda. 
Midland,  Wilson,  KDK,  MFJ.  Microwave  Module.  Standard,  Tempo.  Astron.  KLM. 
Hy-Gam.  Mostey,  Larsen,  Cushcfaft,  Husiter,  Mini  Products,  Universal  and  Tristao 
Towers.  We  service  everything  we  seit*  Write  or  call  for  quote    You  Won't  be  Disapointed. 

We  are  just  a  few  minutes  ofl  trie  NYS  Thruway  tl-90)  Exit  32 


CALL  TOLL  FREE  ONEIDA  COUNTY  AIRPORT  TERMINAL  BUILDING  Bot)        w»rr*n 

1-800-448-7914  ORISKANY,  NEW  YORK  134«  WA2MSH     K21XN 

NY  STATE  RESIDENTS  CALL  315-337-2622  or  315-337-0203 


ALL  BAND  TRAP  ANTENNAS ! 


p<Hno**-» 


f -**&lEil>— 


PRETUNED-  GOMPLETLV  ASSEMBLED 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  6  BANDS!  EXCELLENT  FOR  CON- 
GESTED MOUSING  AREAS  -  APARTMENTS 
LIGHT  -  STRONG      -     ALMOST    INVISIBLE  I 


FOR  ALL  MAKES  4  MODELS  OF  AMATEUR 
TRANSRECEtVERS  *  TRANSMITTERS  - 
GUARANTEED  FOR  200O  WATTS  SSB 
1000  WATTS  CW.  FOR  NOVICE  AND  ALL 
CLASS  AMATEURS! 


COMPLETE  AS  SHOWN  wfth  QO  ft    RG56U-52  onm  f«cJlne,  mtl  PL2S9  ccrmwior,  Iniulaiors.  30  ft 
3GO  to,  iMt  dacron  and  iwporu,     c*nt«r  conn vcfor  wWt   bid*  In     Mghntnfl     «rr#tt*r  and  static  dltchtr?*  - 
matdad.  taaiad,  waathotprocf,  raaonant  traps  1"X6"Vy«u  Juat  iwfiqh  to  band  dailrad  for  axeaflant  wortdwtta 
opar.tton  -  tnn«fn«tfcio  and  raclavlngf    WT.     LESS  THAN  5  LBS. 

fB0-80-40-2Q~t&40  band*  2  trap— 14  9  ft  wft*  90  ft-  RG56U  -  connactor  -  Modal TT7BU  .  .  V34.05 
80**0-20-15-10  band*  2  trap  —  102  ft.  wri*  90  tL  RG68U  -  WaWmaWm  *  Modal  99GB U  ■  ■  $49.95 
40-20-15-tO  band*  2  trap  — 54ft.  wfth  90  ft,  RG58U  coax  -  nnnactor  -  Modal  lOOtBU  .  .  ,  $4  6.95 
20*15*10  banda  2  trap  —  26  ft.  with  90  ft.     RG58U     coax  -  connactor  -  Modal  100TBU  .  .  ,  .  $47.95 

SEND  FULL  PRICE  FOR  POST  PAID  INSURED  DEI-  IN  USA.  (Canada  to  $5.00  aat-a  for  poatooa  * 
clerical  -  euttomi  *  ate.)  or  ordar  using  VISA  Bank  ArnaHcard  -  MASTER  CHARGE  -  AMER.  EX- 
PRE5S  Gi»t  numbar  and  *i  data  Ph  1-308-236-5333  BAM  -  6PM  waafc  dayi  Wa  iHp  In  2-3  days, 
PRICES  MAY  INCREASE  SO  -  ORDER  NOW  AND  SAVE!  AJ  sntannas  guarantaad  for  1  vmmt.  Moriay 
bach  trial  I  Msda  In  USA  .  FREE  INFO.  AVAILABLE  ONLY  FROM. 

WESTERN  ELECTRONICS      ^W18       Dapt-  A7-  3  Koarnsy.  Nebraska.  6 6647 


50  144"  REPEATERS  "220  450 


Mhz 


BASIC  AUTO  PATCH 
•Access,  ttDisabfe  and  adjustable  Timet. 
COMPLETELY  ASSEMBLED— 57S.0Q, 

EXTENSION  BOARD 


No*  Wlfti  EBiiftei\ 

capability 


/     I 


AnMtatamg,  3  digit  sequentlai  Touch  Toft*™ 
decoder  with  automatic  reset.  AttUfaiimg 
Ring  detector,  reverse  auto  paten  capability 
tor  baste  autQ  patch  and  iwc.  two-wati  audio 

CQMPLBTELV '  ASSEMBLED- SI  40  00 


Available  SeparAtety; 


I    ■ 

'ill 


COR  Identifier:  Ail  on  one  board,  programmable.  Fully  ad 
instable,  time  out  {.57  minj,  hang  time  (0-1  rjjin.Ji  Identifier 
0  10  mm.},  lone,  speed,  volume.  L.E.D.  outputs,  tow  current 
drain  CMOS  logic,  plugs  tor  easy  installation  and  removal  plus 
much  more,  $79,95     COMPLETELY  ASSEMBLED 


y*  P*o  Mk  x 


REPEATERS 


Baatc  Rapaataf  M»,95     COM  P L ETE L  Y  ASS  E  M  BL  E 0 

2M  130- ITS  MHz  Basic  Repeater  tor  t  m«t*r*  witn  alt  Ihe  features  of  the  HI 
Pro  MM  laai  the  power  suply  and  front  panel  conlioli  and  accessories 


50  MHz  $789,95  450  M Hz     799  95  ^^  Moggiore  Electronic  Laboratory 


144  +  220MHzS699.95 


^M36 


S4S  wearTTowTM  Ro 
we»t  cHtiTEn.  r>A.  t#aa>o 


Pmcnc   ZtS   -436  6031 


THE  FIRST  CHOICE  IN 

REPEATER  CONTROL 

The  Power  and  Flexibility  of  Microprocessor  Technology 

AUTOPATCH,  REVERSE  PATCH,  SMART  ID,  ACCESS  CODE 
MUTING,  MORSE  CODE  ANNOUNCEMENTS,  FLEXIBLE 
FUNCTION  TIMEOUT,  COURTESY  TONE,  LINKING, 
CONTROL  OP.  FUNCTIONS,  TWELVE  USER  FUNCTIONS, 

...  AND  MUCH  MORE. 

Call    or  write  for  specifications: 

MICRO  CONTROL  SPECIALTIES  (617)  372-3442 

***69  23  ELM  PARK  GROVELAND,  MA.  01834 


There  will  be  plenty  of  free  park- 
ing, door  prizes,  and  a  large  in- 
door flea  market  for  radio  and 
electronic  items.  Tables  will  be 
available  at  $4.00  each.  Ad- 
vance tickets  are  $  1 .50;  $2,00  at 
the  gate,  with  children  under  10 
free.  Hot  lunch  will  be  available 
and  there  will  be  plenty  of  com- 
mercial exhibits  and  demon- 
strations .  Talk*in  on  146.94.  For 
further  information,  write 
LAMARS  (inctude  SASE. 
please)  at  1226  Deer  Trail  Lanet 
Libertyville  IL  60048,  or  call 
(312^367-1599. 

MAUMEEOH 
MAR  25 

The  Toledo  Mobile  Radio  As- 
sociation will  hold  its  24th  an- 
nual auction  and  hamfest  on 
March  25,  1979f  at  the  Lucas 
County  Recreation  Center, 
Maumee,  Ohio.  Tickets  are 
S2.00  in  advance,  $2.50  at  the 
door.  Parking  is  free.  Prizes  in- 
clude a  Kenwood  TS-520,  a 
Yaesu  CPU*250QR/KT  a  Wilson 
Mark  IV,  and  a  Bearcat  210 
Scanner.  TaIMn  on  146.52/.52 
and  area  repeaters  on  146.01/ 
.61,  .19/.79,  .34/54.  87/27,  and 
.975/375. 

MUSKEGON  Ml 

MAR  30*31 

The  Muskegon  Area  Amateur 
Radio  Council  Is  sponsoring 
the  ARRL  Great  Lakes  Division 
Convention  and  Hamfest  at  the 
Muskegon  Community  College 
in  Muskegon,  Michigan,  on 
March  30-31.  1979.  This  event 
will  feature  manufacturers'  ex- 
hibits, technical  forums,  and  a 
large  swap  shop.  Ample  park- 
ing and  dining  facilities  are 
available.  Friday  evening  at  the 
Muskegon  Ramada  !nn>  there 
will  be  a  "Ham  Hospitality" 
with  libation  courtesy  of  the 
MAARC  and  a  Wouf  Hong  ini- 
tiation. For  additional  informa- 
tion, contact  MAARC,  PO  Box 
691,  Muskegon  Ml  49443,  or  H. 
Riekels  WA8GVK,  (616)-722- 
1378/9. 

ST.  LOUIS  MO 
MAR  31 

Mayor  Conway  of  St.  Louis 
has  proclaimed  March  31st  as 
Amateur  Radio  Day.  and,  in  con- 
junction with  this,  the  Gateway 
Amateur  Radio  Association  is 
sponsoring  a  hamfest  which 
promises  to  be  a  good  one. 
Hamfest  hours  are  8:00  am  to 
6:00  pm  at  the  H.  J,  Cervantes 
Convention  Center.  Scheduled 
events  include:  Wayne  Green  on 
microcomputers,  an  antenna 
forum  by  Hy-Gain,  an  FM  and 
repeater  forum  by  Motorola  and 
VHF  Engineering,  FCC  Q  &  A,  a 
station-design  forum  by  Drake, 
a  low-cost  transceiving  forum 
by  Atlas,  a  linear  amplifier 
forum  by  ETO,  a  DX  forum  fea- 
turing the  Navassa  group  and 
N9MM,  a  revolutionary  method 
of  learning  Morse  code,  and  an 
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OSCAR  forum.  There  will  be 
special  meetings  for  teenage 
hams,  Ten-Ten  members, 
Breakfast  Clubbers,  SWOT 
members,  YLRL  members,  and 
others,  Activities  for  YLs  in- 
clude a  fashion  show,  a  cos- 
metic  display,  and  a  tour  of  St, 
Louis.  Talk-in  on  J34/.94,  371$?* 
and  .52.  Admission  is  $300.  For 
further  information,  please  con- 
tact Bob  Herl  K9EID.  PO  Box  68. 
Marissa  IL  62257,  or  phone  (618)- 
295-3000. 

WORCESTER  MA 

MAR  31 

The  WPl  Wireless  Associa- 
tion will  sponsor  its  first  annual 
Spring  Flea  Market  on  Satur- 
day, March  31.  1979,  from  9:00 
am  to  4:00  pm,  at  the  WPl  cam- 
pus in  Worcester.  Massachu- 
setts, For  more  information, 
write  WPl  Wireless  Association, 
Box  2393.  Worcester  Polytech- 
nic Institute,  Worcester  MA 
01609. 

COLUMBUS  -  G  A 

MAR  31-APR  1 
The  Columbus  Amateur 
Radio  Club  will  hold  its  first  an- 
nual hamfest  from  March 
31-April  1.  1979.  at  the  Colum- 
bus Municipal  Auditorium,  US 
27  &  280,  Columbus,  Georgia. 
Donation  is  $1.00  at  the  door. 
There  will  be  plenty  of  free  park- 
ing and  overnight  free  RV 
space.  Exhibitors  and  flea 
market  will  be  inside,  with  a 
free  flea  market  outside,  Talk-in 
on  28/88.  For  advance  registra- 
tion and  details,  write  Bob 
Glasgow  N4BGN,  1503  Layard 
Drive,  Columbus  GA  31907; 
(404J-56 1-7746. 

NATCHEZ  MS 
APR1 

The    Old    Natchez    ARC 
Hamfest  will  be  held  on  Sun- 


MESSAGE  MEMORY  KEYER 


flAC 


■ii 


Ml 


■      / 


iOL^~ 


"BRAND  NEW" 


$69.95 


■5F" 


Features: 


Advanced  CMOS  message  memory 

Two   (50   char,    each)   message 

Storage 

Repeat  function 

Records  at  any  speed— plays  back 

at  any  speed 

Longer  message  capacity 

Example:  send  CO  CQ  CQ  DX  de 

WB2YJM    WB2YJM    K  —  then   ptay 

second  message  on  contact— de 

WB2YJM  QSL  NY  NY  579  579  Paul 

Paul  K 

Use  for  daily  QSOs  or  contests 


PLUS: 

•  StateoMhe-art-CMQS  keyer 

•  Sett  completing  dots  and  dashes 

•  Both  dot  and  dash  memory 

•  iambic  keying   with  any  squeeze 
paddte 

•  5-50  wpm 

•  Speed,    volume,    tone*    tune   and 
wetght  controls 

•  Side  tone  and  speaker 

•  Low  current  drain  CMOS  battery 
operation— portable 

•  Deluxe  quarter-inch  jacks  for  key- 
ing and  output 

•  Keys  grtd  block  and  solid  state  rigs 

•  WtHED    AND    TESTED    FULL  Y 
GUARANTEED— LESS  BATTERY 


$36.50 


rac 


c« 


0$ 


1:1' 


(   |fC* 


*&&■    ifO' 
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Features 


State  of-the-art  CMOS  circuitry 

Sett  completing  dots  and  dashes 

Dot  and  dash  memory 

iambic  keying  with  any  squeeze 

paddle 

5-50  WPM 

Speed,  volume,  tone  controls,  side 

tone  and  speaker 


•  Low  current  drain  CMOS  battery 
operation 

B  Deluxe  quarter  inch  jacks  for  key- 
ing and  output 

•  Handsome      eggshell      white 
base — woodgrain  top 

•  Compact  and  portable  1-7/8  x  4-1/4 
x  6- 1/4 

•  Grid  block  keying 

•  Wired        and        tested  — fully 
guaranteed— less  battery 


FAST  SCAN  ATV 


ALL  YOU  NEED  IN  ONE  BOX 


Show    the  duck,   home  movie*,   Lomputer  game**  etc. 
Connect  to  the  Ml  temiinaii  of  am  TV  wt  M  a  good 
450  antenna,  a  earner*,  and  you  are  there . , 

*  10  Watts  peak  KF  uutput  Specify  a  MO  tw  439.25  MH* 

*  Subcamet  sound  with  plenty  of  mk  mm  tot  distance 
pick-up. 

*  S  MHz  b*nrfw*feh   high  resolution  necetury  far  com- 
puter alpha  numeric  ^  and  to  tor 

*  TtmeaWe  converter  co%*f*  420  lo  4SO.  Co%*fS  CH  2r  Jr 

*  Contain*  AC  to  T2VDC  fegulated  J  AMP  power  tuppW 

*  Only  1199.00  <fcrect  mail.  Check,  Money  Outer,  VISA 
Send  S.AS  E.  *or  catalog  o*  ATV  Module* and  PC  Board*. 


P.C.  ELECTRONICS 


Maryann 
WB6YSS 


2522  PAXSON 
ARCADIA,  CA  91006 


Tom 
WGORG 


FEATURES: 

•  Twin  paddte  squeeze  key 

•  Extra  heavy  base — non-skid  feet 

•  Adjustable  contact  spacing 

•  Touch  tension— comfort  keying 

•  Smooth  friction  free  paddle  move- 
ment 

•  Handsome  crinkie  finish  base  and 
rich  red  paddles 

•  Five  way  binding  posts 

•  Use  with  Trac  CMOS  keyer  or  any 
keyer 


AT  YOUR  DEALER  OR  SEND  CHECK  OR  MONEY  ORDER. 


HAC  - 


$25.95 


-.-  ■.-> 


AC 


ELECTRONICS,  INC 
1106  RANDBLDG. 
BUFFALO  NY  14203  "™ 


y*  Reader  Service— see  page  2tt 
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day,  April  1,  1979,  at  the 
Natchez  Convention  Center, 
Natchez,  Mississippi.  The 
event  will  be  indoors  and  air- 
conditioned.  There  will  be  free 
admission  and  swap  tables. 
Talk-in  on  146. 31/, 91  and 
146.52,  For  information,  write 
ONARC,  1226  Magnolia  Ave^ 
nue,  Natchez  MS  39120, 

PAINESVILLE  OH 
APFM 

The  Lake  County  A.  R.  A.  will 
hold  Its  1st  annual  Lake  County 
Hamfest  on  April  1,  1979,  from 
8:00  am  to  4:00  pm,  at  the  Lake 
County  Armory,  located  next  to 
the  N.  E,  corner  of  the  Paines- 
ville  Fairgrounds,  Rt,  20, 
Painesville,  Ohio.  There  will  be 
indoor  space  for  exhibitors,  a 
flea  market,  and  an  auction 
Reserved  tables  are  $2,00  for  a 
full  table  and  $1.00  for  a  half 
table.  Admission  is  $2,00  with 
children  under  12  free.  Talk-in 
on  52/52  and  147,81/147,21.  For 
information,  write  L'CARA,  PO 
Box  868s  Painesville  OH  44077, 
or  call  (216J-257-4486. 

PHILADELPHIA  PA 
APR1 

The  Penn  Wireless  Associa- 
tion wilt  hold  its  Tradefest  79 
from  8:00  am  to  4:00  pm  at  the 
National  Guard  Armory,  South- 
ampton Road  at  Roosevelt  Blvd. 
(Rt.  1),  Vz  mile  south  of  turnpike 
exit  28.  General  admission  is 
$2,00,  Setup  is  at  7:00  am. 
Sellers  may  rent  a  6'  ^  8'  space 
for  $3.00;  you  must  bring  your 
own  table.  Some  tables  are 
available  for  $1.00,  and  a 
minimum  number  of  power  con- 
nections are  available  for  $2.00. 
There  will  be  refreshments, 
displays,  and  a  rest  area.  Talk-in 
on   146-37/.97  and  146.52.   For 


more  information,  contact 
Chuck  Miller  AD3X,  {215^943* 
3973. 

TOWSON  MD 
APR1 

The  Greater  Baltimore  Ham- 
boree  will  be  held  on  Sunday, 
April  1,  1979,  beginning  at  8:00 
am,  at  Calvert  Hall  College, 
Goucher  Blvd.  and  LaSalle 
Road,  Towson,  Maryland.  The 
college  is  located  south  of  Exit 
28,  Beltway  (Interstate  695). 
There  will  be  food,  prizes,  and  a 
giant  flea  market.  Admission  is 
$3.00.  There  will  be  tables 
available  inside  the  gym  and 
the  cafeteria.  For  information 
and  table  reservations,  contact 
Bro.  Gerald  Malseed  W3WVC  at 
Calvert  Hall  College,  8102  La 
Salle  Road,  Towson  MD  21204T 
or  call  (301)-B25-4266. 


ROCHESTER  MN 
APR  7 

The  Rochester  Amateur 
Radio  Club  and  the  Rochester 
Repeater  Society  will  hold  their 
Rochester  Area  Hamfest  on 
Saturday,  April  7,  1979,  at  St. 
John's  School  Gymnasium,  490 
W.  Center  St.,  Rochester,  Min- 
nesota. Doors  will  open  at  8:30 
am.  There  will  be  a  large  indoor 
flea  market  for  radio  and  elec- 
tronic items,  prize  raffles, 
refreshments,  and  plenty  of  free 
parking.  Talk-in  on  146.22/.82. 
For  further  information,  contact 
RARC,  C/O  K0TS,  2514  N.W.  4th 
Ave.,  Rochester  MN  55901. 

MADISON  Wl 
APRS 

The  Madison  Area  Repeater 
Association,  Inc.,  will  hold  its 
seventh  annua!  Madison  Swap- 
fest  on  Sunday,  April  8, 1979,  at 
the   Dane   County   Exposition 


Ham  Help 


I  would  like  to  contact  any 
hams  who  practice  transcen- 
dental meditation  and  would 
like  to  form  aTM  net—interna- 
tional, if  possible. 

Lee  Ryan  KB6IJ 

1 229  Park  Row 

La  Jolla  CA  92037 

I  am  looking  for  information 
on  the  Level  II  BASIC  kit  for  the 
TRS-BQ.  I  use  the  TRS-80  on 
RTTY  and  CW.  I  need  the  sche- 
matic points  for  the  four-wire 
ribbon  on  the  CPU  board,  the 
dip-shunt  position  after  instal- 
lation, and  also  for  use  of  the 
enclosed  resistor.  I  have  the 
technical  manual.  I  will  gladly 
pay  any  postage  or  reproduc- 
tion costs. 

Jon  J.  Kilcoyne  NfiACD 

12824  Clyde  Road 

Fenton  Ml  48430 

I  am  a  high  school  teacher  at 


the  StoneleigfvBurnham  School 
in  Greenfield  MA,  an  indepen- 
dent boarding  school  for  girls  in 
grades  9-12,  Many  students 
here  have  expressed  great  in- 
terest in  communications  and 
are  quite  anxious  to  establish  a 
ham  radio  club  of  their  own. 
Many  of  the  girls  are  avid  short- 
wave listeners  and  are  ready 
now  to  move  up  and  get  their 
Novice  licenses. 

If  there  is  any  individual  or 
organization  with  extra  or  un- 
used ham  gear  who  would  be 
able  to  make  a  tax-deductible 
donation  to  the  school  to  start 
such  a  club,  we  would  appre- 
ciate it  if  they  would  please 
write.  We  would  like  to  pay  all 
shipping  and  packing  costs. 
Many  thanks, 

Jerry  Nevins 

Stoneleigh  Barnham  School 

Greenfield  MA  01301 


Center  Forum  Building  in 
Madison,  Wisconsin,  Doors  will 
open  at  7:00  am  for  sellers  and 
exhibitors  and  at  8:00  am  for 
the  pubUc.  The  Forum  Building 
has  over  20,000  feet  of  space 
for  exhibitors  and  the  flea 
market.  There  will  be  plenty  of 
space  for  parking,  with  over- 
night camping  available,  Hotel 
accommodations  are  also 
available  within  walking 
distance  of  the  Swapfest. 
There  will  be  door  prizes,  an  all- 
you-can-eat  pancake  breakfast, 
and  a  Bar-B-Q  lunch,  as  well  as 
free  movies  throughout  the 
day.  Admission  is  $150  in  ad- 
vance and  $2.00  at  the  door. 
Tables  are  $3.00  in  advance  and 
$3,50  at  the  door.  Children 
twelve  and  under  are  admitted 
free.  TaJk-in  on  WR9ABT, 
146.16/J6,  For  reservations  or 
information,  write  M,A,R,A,,  PO 
Box  3404,  Madison  W(  53704. 

KANSAS  CITY  MO 
APR  21-22 

The  P.FLD.  Amateur  Radio 
Association,  Inc.,  of  Liberty, 
Missouri,  will  sponsor  the  tenth 
annual  Northwest  Missouri 
Hamfest  on  Saturday  and  Sun- 
day, April  21-22,  1979,  from 
11:00  am  to  5:30  pm  on  Satur- 
day, and  from  10:00  am  to  5:00 
pm  on  Sunday,  at  the  Kansas 
City  Trade  Mart.  The  Trade  Mart 
is  located  at  the  Kansas  Cfty 
Downtown  Airport,  with  easy 
access  to  all  area  interstate 
highways,  with  unlimited  park- 
ing adjacent  to  the  45,000  sq. 
feet  of  exhibition  space,  Dis- 
play booth  spaces  are  available 
at  a  minimal  cost  of  $15  for  a 
single  and  $25  for  a  double.  For 
further  information,  contact  L. 
Charles  Miller  WA0KUH,  7000 
Northeast  120th  Street,  Kansas 
City  MO  64166,  {816)-781~7313. 

TRENTON  NJ 
APR  22 

The  Delaware  Valley  Radio 
Association  and  the  Lawrence- 
vllle  Amateur  Repeater  Group 
will  hold  their  annual  flea 
market  on  Sunday,  April  22, 
1979,  from  8:00  am  to  4:00  pm,  at 
the  New  Jersey  National  Guard 
112th  Field  Artillery  Armory  on 
Eggerts  Crossing  Road  off 
Route  206  in  Lawrence  Town- 
ship, Trenton,  New  Jersey.  Ad- 
vance registration  Is  $2.00; 
$2,50  at  the  gate  with  tallgating 
$4.00  additional  — bring  your 
own  table.  The  selling  area  is  in- 
doors and  protected  from  the 
weather.  There  will  be  ample 
parking,  refreshments,  and 
rest  room  facilities.  Talk-In  on 
146.52,  146. 07/, 67,  and 
147.84/.24,  For  further  informa- 
tion and  reservations,  write 
D.V.R.A.,  PO  Box  7024,  West 
Trenton  NJ  08628. 

DfXON  IL 
APR  22 

The  Rock  River  Radio  Club 


will  hold  its  13th  annual  ham* 
test  on  Sunday,  April  22, 1979,  at 
the  Lee  County  4*H  Center,  1 
mite  east  of  the  junction  of  Rts, 
52  &  30,  south  of  Dixon,  Illinois. 
Advance  tickets  are  $1.50;  $2.00 
at  the  gate,  There  will  be  indoor 
facilities,  a  camping  area,  free 
coffee  and  donuts  from  7:30  am 
to  8:30  am,  prizes,  and  breakfast 
and  dinner  available.  Talk-in  on 
146,52  and  14&37/.97.  For  ad- 
vance tickets,  mail  to  RRRC 
Hamfest,  Chuck  Randall 
W9LDU,  1414  Ann  Ave.,  Dixon  IL 
61021. 

WORCESTER  MA 
APR  27 

The  Central  Massachusetts 
Amateur  Radio  Association, 
Inc.,  will  hold  its  auction  and 
ham  flea  market  on  April  27, 
1979,  at  the  Mam  South 
American  Legion  Post  341, 
Main  Street  at  Webster  Square, 
next  to  Atamian  Motors, 
Worcester,  Massachusetts. 
The  doors  open  at  6:00  pm, 
with  the  auction  beginning  at 
7:30  pm.  At  the  auction,  15%  of 
the  profits  will  go  to  CMARA. 
The  flea  market  tables  are 
$5.00  (items  $5  and  less  onfy). 
Dealers  are  welcome.  There 
will  be  door  prizes,  raffles,  and 
refreshments  available.  Talk-in 
on  146.37-146.97  and  .52.  For 
more  information,  contact 
Rene  Brodeur  WA1LEA,  (617)- 
753-7480,  or  Dave  Penttila 
K1COWr(617)-885-4995. 

WILLIAMSPORT  PA 
APR  29 

The  West  Branch  Amateur 
Radio  Association  will  hold  its 
15th  annual  Penn  Central 
Hamfest  on  Sunday,  April  29, 
1979,  from  11:00  am  to  5:00  pm 
at  the  Woodward  Township 
Fire  Hall,  Rt.  220  south  from 
Williamsport.  For  more  infor- 
mation, write  Richard  Sheasley 
K3QDA,  RD  1,  Box  454,  Linden 
PA  17744,  or  call  Tony  at 
(717)-322-6017, 

SHREVEPORT  LA 
MAY  4-5 

The  Shreveport  Amateur 
Radio  Association  will  hold  its 
annual  hamfest  on  May  4-5, 
1979,  at  the  Louisiana  State 
Fairgrounds,  Pre-registration  is 
$3.00;  $4.00  at  the  door,  This  is 
an  ARRL  sanctioned  hamfest. 

NEENAH  Wl 
MAYS 

The  3-F  Amateur  Radio  Club 
will  hold  its  annual  swapfest  on 
Saturday,  May  5,  1979,  from 
8:00  am  to  3:00  pm,  at  the 
Neenah  Labor  Temple,  157  S. 
Green  Bay  Road,  Neenah, 
Wisconsin,  just  off  Highway  41 
at  the  Highway  114  or  150  exit. 
Facilities  include  a  large  park- 
ing area  and  a  large  indoor 
swap  area  with  a  free  auction  at 
the  end  of  the  day.  Food  and 
beverage  will  be  available.  Ad- 
vance admission   for  tickets 
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and  tables  is  $1 .50;  $2.00  at  the 
door.  Talk-in  on  52/52.  For 
reservations,  write  to  Mark 
Michel  W90P,  339  Naymut 
Street,  Menasha  Wl  54952. 

DEKALB  IL 
MAYS 

The  Kishwaukee  Radio  Club 
and  the  DeKalb  County  Ama- 
teur Repeater  Club  will  hold 
their  21st  annual  indoor/out- 
door hamfest  on  Sunday,  May  6, 
1979,  from  8:00  am  to  3:00  pm  at 
the  Notre  Dame  School,  3  miles 
south  of  DeKalb  between  high- 
way 23  and  South  1st  St.  on 
Gurler  Rd.,  DeKalb,  Illinois. 
Tickets  are  $1.50  in  advance; 
$2.00  at  the  door.  Indoor  tables 
are  available  or  you  may  bring 
your  own.  The  outdoor  setup  is 
free.  Talk-in  on  146.1 3/.73  and 
94,  For  tickets  and  directions, 
send  an  SASE  to  Howard  New- 
quist  WA9TXW,  PO  Box  349, 
Sycamore  I L  60178. 

WARMINSTER  PA 
MAY  6 

The  Warminster  Amateur 
Radio  Club  will  hold  its  fifth  an- 
nual  "Ham-Mart"  flea  market 
and  auction  on  Sunday,  May  6, 
1979,  from  9;00  am  until  4:00 
pm,  at  the  William  Tennent  In- 
termediate High  School,  Street 
Road  (Route  132),  two  miles 
east  of  York  Road  (Route  263), 
Warminster,  Bucks  County, 
Pennsylvania.  A  registration 
fee  of  $1.00  per  car  includes 
one  ticket  for  door  prizes* 
Tailgating  is  $2.00  additional. 
Indoor  tables  are  available  for 
$3,00  each,  Talk- in  on  146,16/76 
and  146.52.  For  further  informa- 
tion! please  write  Horace 
Carter  K3KT,  38  Hickory  Lane, 
Doylestown  PA  18901,  or  phone 
(215J-345-6816. 

FRESNO  CA 
MAY1M3 

The  37th  annual  Fresno 
Hamfest  will  be  held  on  May 
11-13, 1979,  at  the  Sheraton  inn, 
Clinton  and  Highway  99,  Fres- 
no, California.  The  program  in- 
cludes technical  talks,  swap 
tables  and  f]ea  market,  trans- 
mitter hunt  on  2  meters  (146.52), 
QLF  contest,  ARRL  CD  ap- 
pointees meeting,  ARRL-FCC 
forum,  commercial  exhibits, 
prizes,  eyeball  QSOs,  prime  rib 
banquet,  and  more.  For  full 
registration  and  eligibility  for 
pre-registration  prize t  send  in 
$17  before  April  27, 1979;  It's  $19 
and  no  pre-registration  prize 
after  that  date.  Talk- in  on  146,34 
/146.94.  For  more  information, 
contact  the  Fresno  Amateur 
Radio  Club,  Inc.,  PO  Box  783, 
Dept  HF,  Fresno  CA  93712. 

DEERFIELD  NH 
MAY  12 

The  Hosstraders  Net  will  hold 
its  6th  annual  tailgate  swapfest 
on  Saturday,  May  12,  1979,  at 


the  Oeerfield  Fairgrounds,  Deer- 
field,  New  Hampshire,  There 
will  be  covered  buildings,  in 
case  of  rain,  Admission  is  $1.00, 
with  no  commission  or  percent- 
age. Commercial  dealers  are 
welcome  at  the  same  rate,  Ex- 
cess  revenues  will  benefit  the 
Boston  Burns  Unit  of  the 
Shriners*  Hospital  for  Crippled 
Children.  Last  year  we  donated 
over  $1 1 00.00.  Talk-in  on  32  and 
146.40-147,00,  For  more  infor- 
mation, send  an  SASE  to  Joe 
DeMaso  K1RQG,  Star  Route, 
Box  56,  Bucks  port  ME  0441 6T  or 
Norm  Blake  WA1IVB,  PO  Box 
32,  Cornish  ME  04020,  or  check 
the  Hosstraders  Net  on  Sun- 
days at  4:00  pm  on  3940  kHz. 

SALINE  Ml 
MAY  13 

The  ARROW  Repeater  Asso- 
ciation will  hold  its  annua! 
Swap  and  Shop  on  Sunday. 
May  13,  1979,  at  the  Saline, 
Michigan,  fairgrounds.  Admis- 
sion including  parking  on  the 
fairgrounds,  is  $1.50  in  ad- 
vance and  $2,00  at  the  door. 
There  will  be  food,  prizes,  and  a 
covered  area  for  trunk  sales,  as 
well  as  indoor  tables.  Because 
of  Mother's  Day,  wives  will  be 
given  free  admission.  Talk-in 
on  146.37/97,  223.18/224.78, 
and  448.5/443.5  MHz.  For  addi- 
tional details,  write  ARROW, 
PO  Box  1572,  Ann  Arbor  Ml 
48106,  or  call  George  Raub 
AD8X  at  {313HB5-3562. 

CADILLAC  Ml 
MAY  19 

The  Wexaukee  ARA  will  hold 
its  19th  annual  swap  and  shop 
on  Saturdayt  May  19, 1979,  from 
9;00  am  until  4:00  pm  at  the 
National  Guard  Armory,  415 
Haynes  Street,  Cadillac,  Mich- 
igan. Tickets  are  $2.00.  There 
will  be  free  parking  and  lunches 
available.  Talk-in  on  146.37/.97. 
For  more  information,  contact 
Robert  Bednarick  WD8RZL, 
Publicity  Director.  Wexaukee 
ARA,  Cadillac  Ml  49601, 

BIRMINGHAM  AL 
MAY  19-20 

The  Birmingham  Amateur 
Radio  Club  will  hold  Birming- 
hamfest  79  and  the  Alabama 
State  Convention  on  May  19-20, 
1979,  at  the  Birmingham-Jeffer- 
son Civic  Center  Exhibition 
Hall,  Birmingham,  Alabama. 
There  wi  1 1  be  many  of  last  year's 
exhibitors,  including  most  ma- 
jor manufacturers  and  distrib- 
utors, There  will  also  be  a  huge 
indoor  flea  market,  lots  of  ex- 
hibit space,  meetings,  forums, 
activities,  and  plenty  of  free 
parking.  Plans  are  being  made 
to  again  offer  on-site  FCC  ex- 
ams on  Saturday  morning. 
Prizes  will  feature  at  least  three 
complete  HF  stations,  several 
VH  F  rigs,  and  a  home  video  tape 
recorder  system.  The  Saturday 


night  banquet  will  feature  the 
nationally  known  comedian  and 
Grand  Ole  Opry  member  Jerry 
C tower  Banquet  tickets  will  be 
available  in  advance,  by  mail, 
while  they  last.  For  more  infor- 
mation, write  Birminghamfest 
79,  PO  Box  603,  Birmingham  AL 
35201 . 

DURHAM  NC 

MAY  19-20 

The  Durham  F.M-.  Association 
will  hold  its  annual  Durhamfest 
on  Saturday  and  Sunday,  May 
19-20, 1979,  at  the  South  Square 
Mall,  Durham,  North  Carolina. 
Plenty  of  prizes,  exhibits,  and 
programs  will  be  offered,  and 
the  XYLs  can  enjoy  shopping. 
Ladies*  bingo  will  be  held  on 
Sunday.  Free  tailgattng  spaces, 
under  a  covered,  drive-in-and- 
sell  flea  market,  come  with  a 
one-time  $3. 00  general  registra- 
tion ticket,  with  vendors  and 
dealers  included.  Electrical 
power  will  be  available.  Har- 
monics and  unlicensed  XYLs 
are  admitted  free.  Talk-in  on 
147.825-.225,  146.34-.94,  222.34- 
3,94.  For  more  information, 
write  DFMA,  Box  8651,  Durham 
NC  27707. 

BURLINGTON  KY 
MAY  20 

The  Kentucky  Ham-O-Rama 
will  be  held  on  May  20,  1979,  at 
the  Boone  County  Fairgrounds, 
Burlington,  Kentucky,  For  easy 
access,  take  the  Burlington  exit 
off  I-75  south.  There  will  be  a 
chance  for  prizes  included  with 
the  $3.00  gate  ticket.  There  will 
also  be  hourly  drawings,  ex- 
hibits, a  flea  market,  and  re- 
freshments. Talk-in  on  146.19/ 
79  and  52/52.  For  more  informa- 
tion, contact  NKARC,  Box  31 , 
Ft.  Mitchell  KY  41017. 

UPPER  HUTT  NZ 
JUNE  14 

The  1979  Annual  Conference 
of  the  New  Zealand  Associa- 
tion of  Radio  Transmitters  will 
be  held  on  June  1-4,  1979,  at 
Upper  Hutt,  New  Zealand. 
Visitors  are  welcome  to  attend 
this  conference.  For  registra- 
tion forms,  contact  the 
Secretary,  1979  Conference 
Committee,  PO  Box  40-212,  Up- 
per Hutt  NZ. 

WEST  HUNTINGTON  WV 
JUN3 

The  Tri-State  ARA  will  hold  its 


17th  annual  hamfest  and  family 
picnic  on  June  3,  1979,  starting 
at  10:00  am,  at  the  Camden 
Amusement  Park,  West  Hunt- 
ington, West  Virginia.  There  will 
be  a  planned  program  for  the 
XYL  and  kids,  or  you  can  enjoy 
the  amusement  park  if  you  pre- 
fer. There  is  a  possibility  the 
FCC  will  administer  amateur  ex- 
ams. There  will  be  major  prizes, 
a  large  flea  market,  exhibitors, 
and  displays.  Dealers  are  al- 
ways welcome  to  space  in  the 
covered  pavilion.  Talk-in  on 
34/94  or  16/76.  For  more  infor- 
mation, write  TARA,  PO  Box 
1295,  Huntington  WV  25715. 

MANASSAS  VA 
JUN  3 

The  Ole  Virginia  Hams 
A.R.C.,  Inc.,  will  hold  the 
Manassas  Hamfest  on  Sunday, 
June  3,  1979,  at  the  Prince 
William  County  Fairgrounds,  */a 
mile  south  of  Manassas,  Vir- 
ginia, on  Route  234.  There  will 
be  indoor  and  outdoor  exhibit 
areas,  dealers  and  manufac- 
turers, and  tailgaters.  Also,  In- 
cl uded  will  be  plenty  of  parking, 
prizes,  an  FM  clinic,  breakfast 
and  lunch,  a  YL  program,  and 
children's  entertainment. 

SENATOBI A  MS 
JUN  9-10 

The  fourth  annual  Tri-State 
Hamfest  will  be  held  on  June 
9-10,  1979,  in  the  coliseum  of 
Northwest  Junior  College. 
Senatobia,  Mississippi.  Indoor 
air-conditioned  space  will  be 
available  for  manufacturers, 
dealers,  and  distributors.  For 
information,  contact  Joel  P. 
Walker,  1979  Hamfest  Chair- 
man, PO  Box  276,  Hernando  MS 
38632;  (601)-368-5277. 


BELLEFONTAINEOH 
JUL1 

The  Champaign  Logan  Ama- 
teur Radio  Club,  Inc.,  will  hold 
its  annual  hamfest  on  Sunday, 
July  1 ,  1979,  at  the  Logan  Coun- 
ty Fairgrounds,  South  Main 
Street  and  Lake  Avenue, 
Bellefontaine,  Ohio-  There  will 
be  free  admission  and  door 
prizes.  Trunk  and  table  sales 
are  $1 .00,  and  there  will  also  be 
a  bid  table.  Talk-in  on  146,52. 
For  more  information,  contact 
John  L  Wentz  W8HFK,  Box 
102,  West  Liberty  OH  43357,  or 
Frank  Knull  W8JS,  402  Lafay- 
ette  Ave.,  Urbana  OH  43078. 


Corrections 


In  addition  to  the  corrections 
on  page  171  of  this  month's  is- 
sue, it  is  felt  that  a  further 
clarification  is  in  order.  Also  in 
"Light  Up  Your  Life"  (Decern 
ber,  1978,  page  137f  column  2, 
lines  36-38),   the   pin   connec- 


tions might  have  been  better 
explained  this  way:  Connect 
readout  pins  3  and  14  and  fC 
pins  16  to  5  volts.  Pin  8  of  the 
ICs  should  go  to  ground. 

Gene  Smarte  WB6TOV 
News  Editor 
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Gall  Adirondack  for 

■  New  &  Used  Gear  ■  Friendly  Advice 
Toll-free  Order  Number 

1-800-833-8680* 

Tor  technical  information  order/repair  status 
or  within  NY.  State,  call  (518)  842-8350 

Radio 
Supply 

165-191  West  Mam  Street  •  PO  Box  88 
Amsterdam   N  Y   12010  Tel   (S1S]  842-8350 
Just  5  minules  from  N,Y.  Thru  way  —  Exil  27 


DIPOLE  HEADQUARTERS 


Fmmaus  "W2AU"  Balun 
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1U  FOAM.  Hi  0+nwty  t»r*4    W 
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HOSUVU.  »tr*rtO«J  c«nl«f    i»" 
PtGM.  5  M    *'PLJS4  vi  ••eh  end,       . 
«0**\  3  ft    -r.'PL2*&  on  t«ch  «nd 
bqh,  s  n  N/PUM  ort  »Kh  end, 

TOM,  12  ft   «.kUW  oh  «ch  «n^ 
ROM,  3C  fl    w/PU5#  Or  **c*i  «nd 
*»  OHM  LA  DOE  RUNE.*    Ss*:*- 
OUT  WIRE,   ltHf^ullc.   100  ft. 
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INSULATORS 

AIRPLANE  style    porcon.n  mj     *l     2  lb. 
DOG  BONE  ilyie   onronlairi  ms..  wl    .2  lb 
NY  GAIN  #155  cinltr  miulaTor.  wl.  1.5  lb 
HY  QAIN  CycotflC  and  In*  pair,  w<    1  1b, 
MOSLEY  dipaln  canio'  insulator.  w(    1  [b 

CONNECTORS  and  ADAPTORS 
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UG17t,  Aaapti  RGM  Ip  PL2S8    . 

PL2M,  UHF  doubfa  famal*  

UHF  dou&l*  mala  conn .  . . 
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MOR  GAIN  HC  DiPOLES        •  On«  half  the  ungth  of 

conw§ntion#'     hilfw*wr     dipoies      *     Multtband.     Multi 
frequency   •  Maximum  cHiciency      no  u*pi.  »o*di/>g  toiii, 
of  sluhv  ■  FuHv  iu^mbled  and  pre  tuned      rw  m*«uring, 
no  cutrmo   •  All  W9ttft*r  rated  -  t  KW  AM.  2&  KW  CW  or 

PEP  SSB   *  Prowan  performance  -  moie  tti#n  I5.00C  h#ire 
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SPECTRONICS, 


?sr 


(312)848-6777 


1009  GARFIELD  ST1 
OAK  PARK.  ILL    G030 


FREQUENCY  COUNTERS 


COMPLETE  KITS*  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE  HAL-GOOA  7  DIGIT  COUNTER  WITH  FRE 
QUENCY  RANGE  OF  ZERO  TO  600  MHz  FEATURES  TWO  INPUTS  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY;  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  IS  1-0  SEC  OR  1  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE.  ACCURACY  ±  001%.  UTILIZES  10 -MH:  CRYSTAL  5 
PPM 

HAL-300A  7DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MHz.  FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY,  AUTOMATIC  ZERO  SUPPRESSION.  TIME  BASE  IS  1  0  SEC 
OR  1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE  ACCURACY 
=  .001%,  UTILIZES  10-MHz  CRYSTAL  5  PPM 
COMPLETE    KIT. .  S109 

HAL- 50 A  S  DIGIT  COUNTER  WrTH  FREQUENCY  ftANGE  OF  ZERO  TO  50 
MHz  OR  BETTER.  AUTOMATIC  DECIMAL  POINT.  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURESTWO  INPUTS.  ONE  FOR  LOW  FREQUENCY  INPUT  AND 
ONE  GN  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRE-SCALER  FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN  MADE  1.0 
SEC  AND  1  SEC  TIME  GATES  ACCURACY  +.001%.  UTILIZES  10MHz 
CRYSTAL  5  PPM 
COMPLETE    KIT fiQ9 

rRE  SCAUR  KITS 

{Predrllled  G10  board  and  all  components) 

HAL  300  A/PRE. $24.95 

(Same  as  above  with  preamp) 

il/%  4-  O  W  I  Bit  i  ■  i  ■*»*  ■*■■■*  i  *  •  i  ntitittiti»ifi  pi*i*i*«  )  JHiV  J 

{PfedfiTted  GiO  board  and  all  componenis^ 
iSsme  as  abeve  but  wuh  preamp  1 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT,  COMES  WITH  2  SI  DEO.  PLATED  THRU  AND 
SOiDER  FLOWED  G  10  PC  BOARD.  7  567  s,  2-7402,  AND  ALL  ELECTRONIC 
COMPONENTS  BOARD  MEASURES  3^  a  5^  INCHES  HAS  12  LINES  OUT. 
ONLY*je.95 

DELUXE  12BUTTON  TOUCHTONE  ENCODER  KIT  ufilijmg  itie  new  ICM  7206 
chip  Provides  both  VISUAL  AND  AUDIO  indications'  Comes  with  irs  o*rn  two- 
lone  anodizeo  aluminum  cabinet  Measures  only  2  3/4x3  3i*"  Compiele  wilh 
ToucbTone  pad.  board,  crystal,  chip  and  all  necessary  components  lo  bnish 
the  kit. 
P R I C ED  AT _ , „ „  *29.35 

Fof  those  who  wish  lo  mount  the  encoder  In  a  hand-held  unit,  the  PC  board 
measures  only  ft/16M  x  1  3/4"  Thts  partial  kit  witb  PC  board,  cryitai,  chip  and 
components. 

™  I  wCU    Mli   ■   i   i    iiiiii   ■ii.tf.i'l   Miff  II   »»(   ■IM*»ti'»r.ti^>>iif  ■■•fti-ftl   llitVI  4.3  D 


■    b  «   .    .    .   .   . 


ACCUKtYIR-MtMORY  OPTION  KIT  THfcS  ACCUKEYER  MEMORY  KIT  PRO- 
VIDES A  SIMPLE,  LOW  COST  METHOD  OF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVF  ACCUKEYER.  WHILE  DESIGNED  FOR  DIRECT  ATTACH^ 
MENT  TO  THE  ABOVE  ACCUKEYER,  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARO  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY,  i  16,95 

ACCUKiYEl  IIHTJ  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  WB4WF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR^ 
TOTT,  IN  OST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK 
SI  6,95 

ACOUkfTER— MCMORY  OF1TON  kit      7OGETHEFt  ONLY  5  JI.OO 

6  DIGIT  CLOCK   *    12/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  GtO  PRE  DRILLED  PC  BOARDS  1 
CLOCK  CHtPt  6  FND  35B  READOUTS.  13  TRANSISTORS,  3  CAPS/  9 
RESISTORS,  5  DIODES.  3  PUSH-BUTTON  SWITCHES,  POWER 
TRANSFORMER  AND  INSTRUCTIONS 

DON'T  BE  FOOLED  BY  PARTIAL  KITS  WHERE  YOU  HAVE  TO  BUY 
EVERYTHING  EXTRA 


>...........: 


•    ***••** 


$11.95 


CLOCK  CASK  Available  and  will  (It  an/  one  of  the  above  clocks.  Regular 
Price    .    56.50  hit  Only  S4.50  wtwn  bought  wlih  dock 

slX-DlGir  alarm  CLOCK  KIT  for  homo,  camper^  RV.  or  field-day  use.  Operates 
on  12-volt  AC  or  DC,  and  has  its  own  60Hz  lime  base  on  the  board.  Complete 
with  all  electronic  components  and  twopJece(  predrilled  PC  boards,  Board 
s\z&  4"  *  3",  Complete  with  speaker  and  switches.  If  operated  on  DC,  I  here  is 
nothing  more  to  buy." 

PWCEDAT  .,„.*„., ••-»*••....••..««< .„ ..Si 6.95 

Twelve  volt  AC  line  cord  for  those  who  wish  to  operate  the  clock  from  Il0*vol( 
AC  $1.95 

SHIPPING  INFORMATION 

ORDERS  OVER  $1500  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  ORDERS  LESS  THAN 
S15.00  PLEASE  INCLUDE  ADDITIONAL  $1,00  FOR  HANDLING  AND  MAILING 
CHARGES  SEND  SASE  FOR  FREE  FLYER 


"HAL"  KAJKXO  C    NOWLAND 
WiZXH 


Hal-Tronix 

P.  O.  BOX  HOt 

SOUTHGATE,  MICH  48195 
PHONE  (313)  285-1782 


*^H24 
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GILFER'S 

'BEST  SELLER' 

SHORTWAVE 

BOOKS 


«*S» 


wsa 


*: 


"*■ 


&■ 


Just  Released  1979  Edition 
CONFIDENTIAL  FREQUENCY  LIST 

Identifies  those  thousands  of  HF  sta- 
tions (SSB,  CW,  FAX)  between  4  and 
26  MHz.  $6.95  ppd- 

Just  Released  33rd  Edition 
WORLD  RADIO  TV  HANDBOOK 

The  "bible"  of  the  shortwave  listener 
—  most  comprehensive  directory  of 
stations  plus  last-minute  info  on 
skeds,  new  band  allocations,  best 
bands  due  to  sunspots.  $14.95  ppd. 

SPECIAL  COMBO  OFFER: 
Both  books  only  $20  ppd. 

NEW  FREE  GILFER 

SHORTWAVE  CATALOG 

•  Receivers    •  Antennas    •Preselectors 

•  Tuners  •Headphones  •Clocks  •Cali- 
brators •  AM,  FM  &  TV  Directories  •  Logs 
and  QSL  Albums  •  Report  Forms 

GILFER  SHORTWAVE 

Dept.  733,  Box  239,  Park  Ridge  NJ  07656 


*^G6 


new CoaxProbe* ......  new 

Coaxial  RF  Probe  for  Frequency  Counters  and 

Oscilloscopes  That  Lets  You  Monitor  Your 
Transmitted  Signal  Directly  From  the  Coax  Line. 


$12.95 


Only 

plus  ,50  postage 


FINALLY!  A  RF  PROBE  that  lets  you  connect 
Into  your  coax  cable  for  frequency 
measurements  and  modulation  waveform 
checks  directly  from  the  transmitter, 

JUST  CONNECT  THE  CoaxProbe*  into 
your  transmission  fine  and  plug  the  output 
into  the  frequency  counter  or  oscilloscope, 
insertion  loss  Is  less  than  .2db  so  you  can 
leave  it  in  while  you  operate. 

A  NECESSITY  IN  ANY  WELL-ORGANIZED 
HAM  SHACK,  the  CoaxProbe*  eliminates 

"jerry-rigging' ■  and  hassles  when  tapping 
into  the  coax  line  is  desired. 

A    SPECIAL    METHOD    OF    SAMPLING 

keeps  output  relatively  constant  with  a  wide 
variation  of  power.  Power  output  of  8  watts 
gives  .31  v  out,  while  800  watts  will  give 
1  8v  out,  (rms  3-30  mhz.)  2000  watts  PEP 
rating  too! 

"Trademark  of  CoaxProbe  Co.  for  ri  sampling  device. 
©  1976  by  CoaxProbe  Co. 


USE  IT  ON  2  METER  RIGS  TO  ADJUST 
FREQUENCY.  The  CoaxProbe*  has  a  range 
of  1.8  to  150  mhz. 

MONITOR  YOUR  MODULATION 
WAVEFORM*  With  an  oscilloscope  of  prop- 
er bandwidth,  you  can  check  your  modula- 
tion for  flat- topping,  etc.  Ideal  for  adjusting 
the  speech  processor. 

NOW  YOU  CAN  MONITOR  SIGNALS  when 
connected  to  the  dummy  load,  eliminating 
unnecessary  on-the-air  radiation. 

AVAILABLE  FOR  THE  FIRST  TIME  TO 
AMATEURS.  Try  it  for  10  days.  If  not 
satisfied,  send  it  back  for  refund  (minus 
shipping  charges). 

Order  today  from: 

CoaxProbe  Co.  -C11° 

P.O.  Box  426,  Portage,  Ml  49081 

Michigan  Res.  Add  4%  Sales  Tax 


WHERE  ELSE 
BUT  DAVIS  7 


5i*tN-Cr  COUNTER 


$013.3  10HS! 


'|PBl<i(tT«jW|r| 


£':•;■: 


***x-  (.P  7J. 


100%  quality,  50%  saving: 


SD0  MHz  and  1  GHz  Counters  with  built-in  preamp 

Series  CTR-2A  Frequency  Counters  exceed  the  highest  quaUty 
standards  demanded  by  electronics  industries,  communica- 
tionSj  ham  radio,  research  labs>  technicians,  and  service.  Yet 
cost  only  half  the  price  of  other  commercial  counters,  How 
does  Davis  do  it?  Advanced  design  and  production  techniques. 
That's  the  Davis  difference,  One  year  warranty  on  assembled 
units,  90  day  on  kit  components, 

2  RANGES:  500  A/IHj  Kit  $249.95  1  GHz  Kit  $399.95 

Assemble  $349.95  Assembled  $549.95 

*  Preamp  ID  mv  @  150  MHz        •   Period  Measurement  (Opt.  @  $15.00) 

*  8  Digit  .3"  LED  Display  *    Input  Diode  Protected 

*  High  Stability  TCXO  ±.  1  ppm    ■   Selectable  Gate  Times,  .1  &  i  sec. 

*   Owen  Controlled  Crystal  ±  5  ppm  (Opt,  @  $49.95) 

OPTIONS:  43"  LEO  510.00  10  sec.  Time  Base        $  500 

12  V/DC  10.00  Handle  10,00 

Order  direct  from  factory.  Add  $3.00  for  shipping,  $1.00  extra 
for  C.O,D„  and  7%  sales  tax  in  N,  Y.  State.  Payment  by  check 
(certified  for  COD.},  money  order.  Master  Charge,  VISA. 
Credit  rated  company  P.O.  accepted.  Money  back  guarantee 
if  returned  in  good  condition  in  10  days.  Kits  returnable  only 
unassembled. 

For  more  information,  request  FREE  DESCRIPTIVE  LITERA- 
TURE, or  for  in-depth  preview,  send  $5.00  for  32-page  IN- 
STRUCTION MANUAL.  Detailed,  illustrated.  Credited  against 
purchase  of  either  unit. 

*>D10 
DISTRIBUTOR  INQUIRIES  INVITED 

Affordable  quality  i§  the  Davis  difference. 


WfSEHG 


DAVIS  ELECTRONICS 

636  Sheridan  Drive,  Tonawanda.  N,Y. 


END  PAPER  POLLUTION! 


in  Office,  Home,  Lab,  Workshop 


HANDY,  HUSKY,  HEAVYDUTY 

SHELF  FILES 


KEEP  MAGAZINES,  CATALOGS, 
MANUALS,  JOURNALS,  PLANS 

NEAT  and  FULLY 
ORGANIZED! 


Eliminate  the  mess  of  loose  magazines, 
newspapers,  catalogs,  etc.  in  office,  fabt 
workshop.  Find  what  you  want  when  you 
want  it  by  using  these  handy  shelf  or  desk 
files.  Ends  personal  paper  pollution  prob- 
lems once  and  for  ali!  Adhesive  ID  labels 
included.  Letter  srze:  9rr  X  11 W  X  3W. 
Use  credit  card  to  order,  Mail  coupon  be- 
low. Satisfaction  guaranteed. 


Professional  Aids  Co.,  Suite  000  ^  P47 

I  1  S.  Wacker  Dr.,  Chicago,  III.  60606 

I  Please  rush  postpaid  Fiberboard  Desk  and  Shell  Files  as  checked  below; 

i 
i 
I 

I Q  Charge  it  to  D  Visa  D  Masiercnarge 

■  Aeci.  No . 

■  Name 

■  Address 


How  Many 

Qty 

Siie 

Price 

Total  Price 

8 

Letter  Size 

$12.95 

^ 1 

25 

Letter  Size 

2897 

□  Check  for  Free 
Catalog 

l  enclose  % 


TOTAL. 


full  payment  Ship 
ppd. 

□  Bill  Company 
We  are  rated 


Exp  Date. 


14150    *    716/874-5848 


I  City' State /Zip . 

"'linois  Residents  add  5%  Sales  Tan,  please.  Other  sizes  from  digest  to  newspaper  available. 


U^  Reader  Service^ see  page  271 


143 


Chamber  of  Horrors 


a  true  story 


"We'll  never  see  him  again 


n 


Stanley  O.  Couiant  WB6WFI/LB 
248  San  Gabriel  Ct. 
Sierra  Mad  re  CA  9 1 024 


This  was  the  summer  I 
was  going  for  the  ama- 
teur Extra.  It  had  been  put 
off  far  too  long.  Besides, 
the  new  comprehensive 
code  test  would  make  it 
easy  Wait  — that  can't  be 
me  talking.  Or  have  I  final- 
ly  cracked  under  the 
strain?  That  must  be  it  — to 
even  think  the  Extra  could 
be  easy. 

After  two  weeks  of  daily 
study,  the  situation  looks  a 
bit  more  promising.  Maybe 
I  will  try  after  all.  At  least 
I'll  see  what  it's  like,  in 
preparation  for  the  second 
attempt. 

Okay,   this   is   it    Do  or 

die.  Now  or  never.  The 
cliches  don't  provide  any 
comfort.  The  car  seems 
colder  than  usual.  The  sky 
gloomier.  My  pulse  rate  is 
definitely  increasing.  The 
car's  clock  shows  6:05;  the 
sun  barely  clears  the 
mountains  to  the  east  as  I 
back  out  of  the  driveway 

I  arrive  at  7t  and  already 
three  or  four  others  are 
either  sitting  in  their  cars 


or  pacing  out  in  front  of  the 
building  At  7:30  the  street- 
level  doors  are  unlocked, 
and  a  brief  elevator  ride 
brings  us  to  the  fateful 
floor  where  we  set  up 
camp  to  await  the  arrival 
of  8:00  am. 

At  7:55,  a  lady  sticks  her 
head  out  of  a  certain  door 
way  we  have  been  study- 
ing and  says,  "All  right,  I 
want  all  the  20-word-per- 
minute  people.  .  .  those  go- 
ing for  Extra  Class  only/'  I 
look  around  at  the  growing 
group  of  about  15.  No  one 
moves.  I  am  the  only  one! 

I  steady  myself  against 
the  wall,  telling  my  rubber 
knees  they'll  have  to  do 
better,  and  follow  her  into 
the  reception  area  amidst 
comments  of  "Been  nice 
knowing  you/'  and  "We'll 
never  see  him  again." 

The  lady  and  I  stand  in 
the  still-dark  reception  lob- 
by. She  re-locks  the  door  I 
swallow  hard.  She  walks 
around  the  desk,  turning 
on  the  lights  in  the  process. 
After  opening  the  log  at 
the  appropriate  page,  she 
asks  me  to  sign  in.  I  am 
number  one.  The  page  is 
clean,  except  for  the  date 
at  the  top  and  the  figures 
down  the  left  margin.  I  can 
barely  write.  I  am  thankful 


I  had  typewritten  my  Form 

BIO   application   the   night 
before. 

After  the  paperwork  is 
complete,  the  receptionist 
presses  a  button  and  a 
nasty  60-Hz  buzz  fills  the 
room.  I  expect  the  floor  to 
open  beneath  my  feet,  and 
I  try  to  recall  what  I  know 
about  crocodiles.  When 
the  floor  remains  solid,  I 
decide  it  is  only  the  lock- 
ing device  on  the  door  to 
the  inner  sanctum,  I  enter. 
There  at  the  first  desk  is 
another  lady,  sharpening 
her  fingernails.  At  the  sec- 
ond desk  is  ...  a  stranger! 
The  fellow  who  adminis- 
tered my  General  and  Ad* 
vanced  Class  exams  is 
nowhere  to  be  seen!  This 
ferocious-looking  fellow  is 
limbering  up  his  "FAILED" 
rubber  stamp  with  one 
hand  and  sorting  through 
a  box  of  cassette  tapes 
labeled  "Fast,"  "Faster/' 
and  "Ridiculous"  with  the 
other. 

I  take  a  seat  in  the  still- 
empty  glass  chamber  — the 
first  seat,  nearest  the  door. 

The  buzzer  sounds 
again,  and  the  other  ap- 
plicants begin  filing  in. 
And  filing  in.  And  still 
more,  until  the  room  is 
filled—    61    of    us    in    all! 


Amidst  all  this  humani 
are  two  other  fcxtra  Class 
applicants  who  have 
turned  up  — one  a  General, 
the  other  a  Novice  of  three 
months! 

The  examiner  appears, 
grinning  diabolically,  with 
three  sets  of  wireless  head- 
phones in  his  hands.  "Who 
are  the  Extra  Class  ap- 
plicants?" he  asks.  We 
foolishly  raise  our  hands. 
He  distributes  the  afore- 
mentioned instruments  of 
torture, 

"All  right,  you  will  hear 
one  minute  of  practice 
code  which  you  may  copy 
if  you  wish  but  it  won't 
count  on  the  exam  followed 
by  five  minutes  which  is 
the  test  after  which  you 
will  hear  the  procedure 
signal  AR  at  which  time  I 
will  hand  out  question- 
naire booklets  with  five 
multiple-choice  answers 
per  question  from  which 
you  will  select  the  correct 
answer  and  indicate  your 
choice  on  the  answer  sheet 
in  the  proper  box  cor- 
responding to  the  question 
number.  Make  no  marks  in 
the  questionnaire  book- 
lets, only  on  the  answer 
sheets.  Are  there  any  ques- 
tions?" 

The     receiving     test 
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MFJ  INTRODUCES  THE 

GRANDMASTER 

MEMORY  KEYERS 

At  $1 39.95  this  MFJ-484  GRANDMASTER 

memory  keyer  gives  you  more  features  per  dollar  than  any  other 

memory  keyer  available  —  and  Here's  Why  . . . 


WEIGHT   CONTROL    TO   PENETRATE 
QRM    PULL  TO  COMBINE  MEMORIES 
A  AND  B  FOR  1,  2,  OR  3  FIFTY 
CHARACTER  MESSAGES. 


MESSAGE  BUTTONS  SELECT  DESIRED  25  CHARACTER  MESSAGES. 


SPEED  CONTROL.  8  TO 

50    WPM,     PULL    TO 
RECORD. 


LEDi  (4)  SHOW  WHICH 
MEMORY  IS  IN  USE  AND 
WHEN  IT  ENDS. 


RESETS    MEMORY    IN 

USE  TO  BEGINNING. 


TONE    CONTROL, 

PULL  TO  TUNE. 


NOW  YOU  CAN  CALL  CO,  SEND  YOUR  QTHt 
NAME.  ETC..  ALL  AUTOMATICALLY. 
Ail  Mff   MFJ   offers   you   the   MFJ  464 

Grandmaster  memory  keyer  with  this  much 
taxability  at  this  price. 

Up  to  twelve  25  character  messages  plus 
a  100,  75t  50,  or  25  character  message 
(4096  bits  total). 

A  iwltch  combines  25  character  messages 
for  up  to  three  50  character  messages. 

To  record,  pull  out  the  speed  control,  touch 
a  message  button  and  send.  To  playback, 
push  in  the  speed  control,  select  your  mes- 
sage and  touch  the  button.  That's  all  there 
is  to  it! 

You  cat  rtatat  any  message  continuously 
and  even  leave  a  pause  between  repeats  (up 
to  2  minutes).  Ewmpte:  Call  CO.  Pause.  Lis- 
ten.  If  no  answer,  it  repeats  CO  again  To 
answer  simpfy  start  sending.  LED  indicates 
Delay  Repeat  Mode. 


VOLUME     CON-  DELAY  REPEAT  CONTROL 

TROL.    POWER  (0  TO  2  MINUTES).  PULL 

ON-OFF.  FOR  AUTO  REPEAT. 

butaittfy  ffittn  or  make  changes  in  any 
playing  message  by  simply  sending.  Continue 
by  touching  another  burton. 

Memory  resits  to  beginning  with  button,  or 
by  tapping  paddle  when  playing.  Touching 
message  button  restarts  message. 

LEDi  show  which  25  character  memory  is 
in  use  and  when  it  ends. 

Built-in  memory  saver.  Uses  9  volt  battery, 
no  drain  when  power  Is  on,  Saves  messages 
in  memory  when  power  loss  occurs  or  when 
transporting  keyer.  Ultra  compact,  8x2x6 
inches, 

PLUS  A  MFJ  DELUXE  FULL  FEATURE  KEYER. 

Iambic  operation  with  squeeze  key.  Dot  dash 
insertion. 

Dot-dash  memories,  sett-completing  dots  and 
dashes,  jamproof  spacing,  instant  start  (ex 
cept  when  recording). 

Al  ctfrtroli  are  on  front  panel  speed, 
weight,  tone,  volume.   Smooth  linear  speed 


LED  INDICATES 
DELAY  REPEAT 
MODE 


MEMORY    SELECT:     POSI- 
TIONS 1,  2,  3  ARE  EACH 

SPLIT  INTO  MEMORY  SEC- 
TONS  A,  8,  C.  D  (UP  TO 
TWELVE  25  CHARACTER 
MESSAGES)  SWITCH  COM 
BINES  A  AND  B  POSITION 
K  GIVES  YOU  100,  75,  50, 
OR  25  CHARACTERS  BY 
PRESSING  BUTTONS  A,  B. 
C,  ORD. 


control.  8  to  50  WPM. 

Weight  control  lets  you  adjust  dot  dash- 
space  ratio:  makes  your  signal  distinctive  to 
penetrate  QRM. 

Tone  control.  Room  filling  volume.  Built-in 
speaker. 

Tune  function  keys  transmitter  for  tuning. 

Ultra  reliable  solid  state  keying:  grid  block, 
cathode,  solid  state  transmitters  ( -  300  V, 
10  ma.  max,,  +300  v,  100  ma,  max.). 
CMOS  ICst  MOS  memories.  Use  110  VAC  or 
12  to 15  VDC  Automatically  switches  to  ex- 
ternal batteries  when  AC  power  is  tost. 
OPTIONAL  SQUEEZE  KEY 
for  all  memory  keyers. 
Dot  and  dash  paddies  have 
fully  adjustable  tension  and 
spacing  lor  the  exact  "feeT  yon  like.  Heavy 
base  with  non-slip  rubber  feet  eliminates 
"walking".  $29,95  plus  $2.00  for  shipping 
and  handling 


THS  MFJ-482  FEATURES  FOUR  25  OR  A  50  AMD  TWO  25  CHARACTER 
»  Speed,  volume,  weight,  MESSAGES, 

tone  controls 

•  Combine  memory  switch 

•  Repeal,  tune  functions 

•  Built-in  memory  saver 

Similar  to  MFJ-484  but  with  1024  bits  of  memory,  less  delay  repeat, 
single  memory  operating  LED.  Weight  ami  tone  controls  adjustable  from 
rear  panel.  6x2x6  inches.  110  VAC  or  12  to  15  VDC. 


TlltS  MFJ  481  GIVES  YOU  TWO  SO  CHARACTER  MESSAGES, 


•  Repeat  function 

•  Tune  function 

•  Built-in  memory  saver 


$79 


95 


Similar  to  MFJ-482  but  with  two  50  character  messages,  less  weight 
controls.  Internal  tone  control.  Volume  control  is  adjustable  from  rear 
panel,  5x2x6  inches.  1 1 0  VAC  or  1 2  to  1 5  VDC. 


»-M52  Older  any  product  from  MFJ  and  try  it.  If  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 
Order  today.  Money  back  if  not  delighted.  One  year  unconditional  guarantee.  Add  $2-00  shipping/handling. 

For  technical  Information,  order/repair  status.  In  Mississippi,  outside  continental  USA,  call  601-323-5869. 


Order  By  Mail  or  Call  TOLL  FREE  800-647-1800  and  Charge  It  On 

IvIFvJ   ENTERPRISES;    INGa  Mississippi  state,  Mississippi  39762 


§^  R&atfef  $0rvtce— see  page  211 
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begins.  VVV  VVV  Cot  it 
Solid  copy  so  far.  Hmmtn. 
Sounds  like  a  QSO  I  had 
the  other  night  on  80 
meters.  Nice  fist  Not  bad 
at  ail.  What?  AR  already?  I 
don't  believe  it.  The  test  is 
over?  There  must  be  some 
mistake.  The  examiner 
must  have  hooked  us  up  to 
a  receiver  on  40  meters  in- 
stead of  the  tape  machine. 

Here  he  comes,  ques- 
tionnaire booklets  in  hand, 
ready  to  be  distributed 
The  58  other  applicants 
look  on;  expressions  of 
sympathy  and  compassion 
are  evident. 

I  read  the  first  question. 
Easy  I've  heard  of  these 
"buffer  question"  tech- 
niques The  answer  is  right 
there.  The  second  question 
is  equally  simple  Two  buf- 
fer questions  out  of  10? 
What  is  the  Commission 
coming  to?  The  third  .  .  . 
the  fourth  . .  .  so  obvious!  I 
must  be  going  to  wake  up 
soon,  at  home  in  my  own 
bed. 


The  questions  have  a 
been  answered.  A  double- 
check  turns  up  no  prob- 
lems. Ohp  well,  I  probably 
put  the  wrong  letters  in  the 
boxes  on  the  answer  sheet. 

Here  comes  the  ex- 
aminer again.  Our  papers 
vanish.  So  does  he.  The 
three  of  us  look  at  each 
other,  not  daring  to  speak.  I 
want  to  say,  "Howdja  do?" 
but  nothing  happens. 

The  examiner  reappears. 
"Would  the  three  people 
who  took  the  code  test 
meet  me  at  the  back  table, 
please/'  It  is  not  a  ques- 
tion. We  cower  on  our  way 
to  the  back  of  the  room,  as 
116  eyes  follow  our  feeble 
progress. 

The  examiner  leans 
close.  He  whispers:  "All 
three  of  you  aced  the 
receiving  test.  Under  the 
circumstances,  I  think  we 
can  skip  the  sending  test 
Three  jaws  drop.  The  ex- 
aminer smiles  "Con- 
gratulations." He  shakes 
our  hands, 


We  float  back  to  our 
seats.  Our  smiles  must  be 
obvious,  as  the  remainder 
of  the  group  breathes  a 
collective  sigh  of  relief  on 
our  behalf, 

But  why  am  I  smiling? 
The  theory  test,  .  .  the  ex- 
aminer was  only  playing 
with  us  — toying  with  our 
emotions!  His  smile  must 
have  been  due  to  what  he 
remembered  was  yet  to 
come,  that  which  I  had 
momentarily  forgotten 

The  written  exams  are 
distributed  The  ordeal 
begins  anew.  Only  49  ques- 
tions  after  this  one. 
48  47  Wait  a  minute 
—  this  is  familiar— a  lot 
like  what  I  studied  the  past 
two  weeks.  Not  too  shab- 
by? 

I'm  finished  —  one  way 
or  the  other  I  submit  my 
materials.  "Wait  in  the  lob- 
by, please,  until  your  name 
is  called/' 

The  lobby  is  filled  with 
people!  The  receptionist  is 
telling     a     recent    arrival, 


"There  are  over  a  hundred 
applicants  so  far  this  morn- 
ing. Please  take  a  seat  and 
wait  to  be  called." 

One  hour  and  20 
minutes  later,  a  clerk  ap- 
pears. She's  the  one  who 
was  sharpening  her  finger- 
nails earlier.  She  is  carry- 
ing a  handful  of  exams  and 
application  forms.  "Ander- 
son, you  passed  the 
Technician.  Fill  this  paper 
out  Baker,  you  passed  the 
Advanced.  Fill  this  out, 
please.  Coutant  .  .  let's 
see,  yours  was  an  Extra 
C  lass.  hmmm.  .  .  oht 
here  it  is  — you  passed.' 

As  she  hands  me  my  in- 
terim permit,  I  can't  help 
but  notice  her  smooth, 
nicely  rounded  manicure. 
She  continues  through  the 
stack  of  papers,  and  we 
learn  my  fellow  aspirants 
have  both  passed  as  well. 

Outside,  the  sun.  now 
high  in  the  sky,  has  re- 
turned to  its  usual  warm, 
bright  self.  It's  a  spectacu- 
lar day!B 


^   4ft  C^a0 

\0  ** 


C1 18  Handheld  Transceiver 

This  six  channel  two  meter  radio  is  about  the 
size  of  a  dollar  bill  and  features  a  unique 
crystal  saver  circuit  that  permits  you  to 
transmit  +  600  KHz.  -  600  KHz  or  simplex 
with  just  6  crysials.  That  means  18  channel 
capabiltty  with  just  6  crystals  , . .  and  each 
channel  is  individually  adjustable  tor  fre- 
quency Units  available  for  immediate 
delivery  at  under  $280.00  from  your  dealer. 


RPT-1 B 

VHF  Repeater 

Operating  on  a  single  pair  of  channels  in  the  143^149  MHz 
range,  this  10  watt  VHF  repeater  contains  a  separate 
transmitter  and  receiver  for  the  re-transmission  of  signals 
and  a  COR/TIMER  for  control  of  the  switching/timing/- 
monitoring  functions  of  the  system,  tn  addition,  an  optional 
private  channel  unit  may  be  installed  as  an  accessory,  It 
may  be  operated  in  either  a  repeat  or  duplex  mode,  Priced 
under  $850  from  your  dealer. 

Write  today  for  a  FREE  Catalog  Sheet  or  see  your 
nearest  Standard  Communications  Dealer. 

Standard 

Communications    **m 

PO,  Box  92151,  Los  Angeles,  California  90009 
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i/0  Reader  Setvicesee  pa§*  2 1  f 


PRICE  I 


73  Magazine  for  amateur  radio  hob- 
byists is  the  best  connection  vou  can 

have  in  this  exciting  hobby.  73  will 
keep  you  in  touch  with  this  dynamic  field  .  .  »  with  more  than  100  article  pages  each  month  to  fill 
you  in  on  the  latest  techniques  and  equipment  and  guide  you  into  new  areas  that  will  make 
amateur  radio  as  fresh  and  exciting  for  you  as  the  day  you  keyed  your  first  transmission. 

Take  advantage  of  this  special  introductory  offer  of  lA  the  newsstand  price.  Subscribe  today  for 
just  $15  and  keep  abreast  with  the  changing  world  of  amateur  radio.  No  need  to  send  money 
now  .  -  .  we'll  bill  you  later  if  vou  prefer. 


YES,  I  want  a  good  connection.  .  . 

Please  rush  my  initial  subscription  to  73  for  Vi  the  cover  price. 
Q  One  year  $15  (Foreign  rates  (one  year  only)  add  $8) 
j      □  Three  years  for  $45 

I      Q  Payment  enclosed         □  Bill  me  later 
|      D  Master  Charge        O  Visa 
Card  # 

Signature 

Name 


Y'EST  I  want  a  good  connection.  . 

Please  rush  my  initial  subscription  to  73  for  Iri  the  cover  price. 

D  One  year  $15  (Foreign  rate*  {one  year  only)  add  $8} 

D  Three  vears  For  $45 


1 


D  Payment  enclosed 
□  Master  Charge 
Card  #_ 


D  Bill  me  later 
D  Visa 


Signature 
Name 


Address. 
City 


Apt, 


.State. 


Zip. 


Address. 
City, 


Apt. 


State. 


■HP"  ■ 

.Zip 


Please  mail  to:  73  Magazine  •  Subscription  Department 

P.O.  Box  931 
Farmingdale  NY  11737  S3C 


Please  mail  to:  73  Magazine  •  Subscription  Department 

P.O.  Box  931 
Farmingdale  NY  1 1737  $3C 


§£  Magazine 
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YOU  ON  FREQUENCY? 


I 


DSi 


MODEL  3600A  .5PPM  1 7°  -  37°C 

•  AUTO  ZERO  BLANKING 

•  AUTO  DECIMAL  POINT 

•  INCLUDES  ANTENNA 


s199 


95 


SAVE  SHOP  COSTS  WHEN  ADJUSTING  XTALS 
MEET  YOUR  QSO  ON  FREQUENCY  EVERY  TIME 

The  3600A  and  3550W  Frequency  Counters  represent  a 
significant  new  advancement  utilizing  the  latest  LSI  Design 
.  .  .  which  reflects  DSTs  ongoing  dedication  to  excellence 
in  instrumentation,  for  the  professional  service  technician 
and  amateur  radio  operator  Before  you  buy  a  DSI  instru- 
ment you  know  what  the  specifications  are.  We  publish 
complete  and  meaningful  specifications  which  state  accu- 
racy over  temperature  and  sensitivity  at  frequencies  you 
need.  And  we  guarantee  those  specifications  in  writing. 

MODEL  3550W    TCXO 


$149 


95 


•  INCLUDES  INTERNAL  BATTERY  HOLDER 

•  SAME  AS  3600A  LESS  OVEN 

•  SEE  SPECIFICATIONS  BELOW 


ODEL  3700 


*269 


95 


.2PPM  0°  -  40°C 

•  AUTO  ZERO  BLANKING 
.  AUTO  DECIMAL  POINT 

•  INCLUDES  ANTENNA 


PORTABLE!  TAKE  IT  TO  THE  MOUNTAINS  OR 
USE  IT  MOBILE  —  TAKE  IT  WITH  YOU  ON  FIELD  DAI 

ALL  NEW!  ALL  UNPARALLELED  DSI  QUALITY!  The  mode 
3700  700MHz  frequency  counter  features  .  .  .2  PPM  0°  tc 
40° c  proportional  oven  time  base  . . .  Built  in  battery  trick k 
charger  less  batteries . . .  Combined  in  a  rugged  (.125"  thick; 
aluminum  cabinet  makes  the  3700  ideal  for  the  communi- 
cations industry,  professional  service  technicians,  anc 
sophisticated  amateur  radio  operators. 


3600A  OWNERS:  Update  your  3600A  frequency  counter  tc 
a  3700  includes  ...  .2  PPM  proportional  oven,  rugged  .125' 
thick  aluminum  cabinet,  order  3$00-A  -  3700.  Unit  must  bt 
returned  to  DSI  factory  for  modification. 


DSI    —    GUARANTEED  SPECIFICATIONS    - 

*     MADE  IN  USA 

Model 

Frequency 
Range 

Accuracy 

Over 

Temperature 

14GMH2 

220MH2 

@ 

450MHz 

Number 

of 
Readouts 

Size 

of 

Readouts 

Power 
Requirements 

Size 

3700 

50Hz  -  700MHz 

Proportional  Oven 
-.2  PPM  0°  -40°C 

10MV 

10MV 

50MV 

B 

.5  Inch 

115  VAC  or 
8.2-  14.5VDC 

3"H  x  8a'W  x  6"Q 

3600A 

50HZ  -600MHz 

Oven 
,5  PPM  17°  -37°C 

10MV 

10MV 

50MV 

8 

.5  Inch 

tlSVACof 
8.2  -  14.5VDC 

2%"H  x8"Wx5"D 

3550W 

50Hz  -  550MHz 

1  PPM  65°  -  85a  F 

25MV 

25MV 

75MV 

8 

.5  Inch 

115VAC  or 

&£-  14.5VDC 

2WrH  x  8"W  x  S"D 

-  ALL  UNITS  ARE  FACTORY  ASSEMBLED,  TESTED  AND  CARRY  A  FULL  1  YEAR  WARRANTY  - 


.     NO  EXTRA  COSTS    * 

FREE  Shipping  anywhere  in  U.S.A.  and  Canada. 

All  other  countries,  add  10%. 


Model  3700 $269,9! 


Strongest  warranty  in  the  counter  field.   ■ 
Satisfaction  Guaranteed. 

i  h 

See  Your  Dealer  or 

Call  Toll  Free:  (800)  854-2049 
DSI  INSTRUMENTS,  INC. 

California  Residents,  Call  Collect:  (714)  565-8402 

VISA  •  MC  *  AMERICAN  EXPRESS  •  CHECK  »  MONEY  ORDER  •  COD 

7914  RONSON  ROAD,  #G,  SAN  DIEGO,  CA  92111 


3600A  -  3700  Factory  Update  (3600A  Only) 
Includes  Labor  &  Re-Calibration  

Model  3600A , 


■  *«••» 


$199.9! 


Model  3550W $149.9! 

Option  03  20-Hr.  Rechargeable 


• 


1 1 


i  I 


1.3GHz 


ICAT 

fwTi 

S  SERIES 

1GHz 

^^^ 

700MHz 

MODEL  C1000  10Hz  to  1GHz 

•  INCLUDES  BATTERY  PACK 
«  AUTO  ZERO  BLANKING 
$^OQ95      •  AUTO  DECIMAL  POINT 
*T%J%J  •   10MHz  TIME  BASE 


MODEL  C700  50Hz  to  700MHz 

•  INCLUDES  BATTERY  PACK 

♦  AUTO  ZERO  BLANKING 

$0£^Q95     •  AUT0  DECIMAL  POINT 
wU\/  •  10MHz  TIME  BASE 


Accuracy  ,  .  .  that's  the  operational  key  to  tfifs  rugged  ad- 
vanced design  Model  C1000  1GHz  frequency  counter  ...  a 
significant  achievement  from  DSI  That's  because  you  get 
...  .1  PPM  0°  to  40&C  proportional  oven  lime  base  .  Built 
in  25DB  preamplifier  with  a  0GDB  adjustable  attenuator  .  .  . 
xlO  &  xlOO  audio  seafer  which  yields  ,01  Hz  resolution  from 
10Hz  to  10KHz  equivalent  to  10  sec.  &  100  sec.Gate  Time  .  .  . 
Selectable  .1  &  1  sec.  time  base  and  50  ohms  or  1  meg  ohm 
input  impedance  Built-in  battery  charging  circuit  with  a 

Rapid  or  Trickle  Charge  Selector ,  ,  ,  Color  keyed  high  quality 
push  button  operation  ,  .  .  All  combined  in  a  rugged  black 
anodized  (.125"  thick)  aluminum  cabinet,  The  model  C-1000 
reflects  DSI's  on  going  dedication  to  excellence  in 
instrumentation  for  the  professional  service  technician, 
engineer,  or  the  communication  industry. 


ALL  NEW!  All  UNPARALLELED  DSI  QUALITY!  The  model 
C  700  700  MHz  frequency  counter  features  .2  PPM 

0°  to  40°  C  proportional  oven  time  base  .  .  .  25db  preamplifier 
with  a  60db  adjustable  attenuator  Built  in  battery  charger 
with  a  rapid  or  trickle  charge  selector  .  .  .  Combined  in  a 
rugged  (+125"  thick)  aluminum  cabinet  makes  the  C700 
ideal  for  the  communication  industry  and  professional  serv- 
ice technician. 

3600A  OWNERS:  Up  date  your  3600A  frequency  counter  to 
a  C  700  includes,  new  back  board,  >2PPM  proportion^  oven, 
25db  preamplifier,  rugged  ,125"  thick  aluminum  cabinet, 
order  36GQA-700.  Unit  must  be  returned  to  DSJ  factory  for 
modification. 


DSI  —  GUARANTEED  SPECIFICATIONS  —  FACTORY  ASSEMBLED  —  MADE  IN  USA 


Model 

Frequency 
Range 

Proportional  Oven 

Accuracy  Over 

Temperature 

50Hz 

To 

75MHz 

75  MHz 

To 
500MHz 

500MHz 

To 

1GHz 

Number 

Of 

Digits 

Size 

Of 

Digits 

Power 

Requirements 

Size 

C700 

50Hz  to  700MHz 

2PPM  0*  to  40*  C 

50MV 

1QMV 

NA 

i                                         1 

8 

.5  Inch 

115  VAOBATT 
8  to  15VDC 

3"H  *  8  "W  x  6"D 

ciooo 

10H2  to  1GHz 

1PPM03  to4tPC 

2€MV 

1MV 

>50MV 

9 

.5  Inch 

115VAC-BATT 
8  to  15VOC 

4"H  *  1CTWX7VD 

All  Units  Are  Factory  Assembled,  Tested  And  Carry  A  Full  5  Year  Limited  Warranty  — 

Model  C  700  $369.95 


•  •  *  •  «  #***» 


•     r     *    •    4 


#**♦#•■»«■*«•»* 


•  Strongest  warranty  in  the  counter  field.   \ 

*  Satisfaction  Guaranteed.  : 


3600A-700  Factory  Update  (3600A  only) 
Includes  Labor  &  Re-Calibration         $199,95 


. . ...  .  *  * 


FOR  MORE  INFORMATION 

Call  Toll  Free:  (800)  854-2049 
DSI  INSTRUMENTS,  INC. 

California  Residents.  Call  Collect:  (714)  565-8402 

VISA  •  MC  »  AMERICAN  EXPRESS  •  CHECK  •  MONEY  ORDER  •  COO 

7914  RONSON  ROAD,  #G,  SAN  DIEGO,  CA  92111 


Model  C  1000 

Opt.  01  1.3  GHz  (C1 000  only) 


$499.95 
$  99.95 


Opt.  02  .05  PPM  10MHz  Double  Oven 
0°  to  50°  C  Time  Base  (C1000  only)     $129.95 

Ant.  21 0  Telescopic  Ant./BNC  Adapter    $11.95 


An  Intelligent  Scanner 
for  the  HW-2036 


if  s  programmable 


Unique  versatility. 


Lawrence  D.  Schuidf  WA9TAH 
415  Wayne  Rd.,  Ri.  J 
Rocheiie  IL  61068 


This  article  describes  a 
programmable  scanner 
designed  to  interface  with 
the  Heath  HW-2036  trans- 
ceiver, but  capable  of  be- 
ing modified  to  function 
with  other  transceivers  us- 


View  from  front  of  scanner  showing  front  panel  layout 
with  all  indicators  illuminated. 


ing  binary-coded-decimal 
synthesizer  frequency  con- 
trol. This  scanner  aiso  has  a 
small  instruction  set  to  in- 
crease its  versatility,  a 
feature  which  I  believe  is 
unique. 

Overview 

Frequency  and  channel 
number,  along  with  other 


information,  are  presented 
to  the  user  on  an  LED  dis- 
play. When  the  scanner's 
memory  has  control  of 
transceiver  frequency,  the 
memory  contents  are 
displayed,  When  the 
thumbwheels  control  fre- 
quency, the  LED  display 
follows  the  thumbwheels 
This  has  been  found  to  be  a 
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Fig.  h  Power  supply. 
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FOR  BEST  PRICE  AND 
FAST  DELIVERY 

CALL 


TOLL  FREE 

€l  >4fAAflRA0iaCENi 


B34EM2  Ohve ■  BJvd  PC  Bo*2B?7i  Sf  Ukjis.  MG  63 1 3a 


***H2 


DOVETRO 


rcrmro-w 


ooo 


SURPLUS    1 

'  WANTED 

WE  NEED:  ARC-51BX,  ARC-94,  ARC\ 


102,  ARC109,  ARC-115,  AACMT6, 
ARC-131,  ARC  134,  ARC1S4,  ARN82, 
ARN-83,  ARN-84,  APN59,  APN153, 
APN-141,  APN-147,  APN-171,  APX72, 
$18T,  CU'1G69Ar  490T-1f  CU-16S8A, 
51Y4,  51R8,  51RV1,  FMS22,  801 A , 
URC-9,  TOP  DOLLAR  PAID  Off  TRADE 


FOR  NEW  AMATEUR  GEAR,  WRITEl 


OR  PHONE  BILL  SLEP (704)524  7519 

SLEP   ELECTRONICS    COMPANY 

P.O.    BOX    1QQt    DEPT.    73, 

OTTO,  NORTH  CAROLINA  28763. 


Ill 


MPC-1 

Multipart  Correction 
In-Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net:  $545,00 


Standard  features  include  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (1000 
Hz  to  3200  Hz),  Dual  Mode  (MARK  or  FSK)  Autostart  and  internal  high  [evel  neutral 
loop  keyer  (20  to  60  ml).  Both  EIA  and  MIL  FSK  outputs  are  provided  for  direct 
interface  to  microprocessor  and  video  terminal  peripherals. 


MPC-1000CR 

Signal  Regeneration  & 
Speed  Conversion 

Amateur  Net:  $645.00 


A  front  panel  switch  permits  internal  TSR-200  Signal  Regenerator-Speed  convert- 
er assembly  to  electronically  "gearshift"  between  60,  67,  75  and  IOO  WPM,  All 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0.5%  bias  distortion. 
Also  available  with  DIGITAL  Autostart  (TSR-2O0D):  Amateur  Net  $695.00 

MFC-1000R/- 
TSR-500 

Dual  UART  Regeneration, 
Speed  Conversion,  200 
Chan  Memory,  Word  Cor- 
rection &  DIGITAL 
Autostart 

Amateur  Net:  $895.00* 

The  MPC-100QR/TSR-500  provides  Preloading  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard  controlled  Word  Correction  circuit,  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blank/LTRS  Diddle,  a  Triple  Tone  Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS-IGO)  Autostart  mode. 

*The  MPC-IOOOR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
100OC  with  a  Triple  Tone-Pair  AFSK  Tone  Keyer,  This  "Baslc-R"  permits  future  ex- 
pansion with  a  TSR  IOO,  TSR-200,  TSR-20OD  or  TSR-5O0  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basic-R):  $595.00 

Your  QSL  will  bring  complete  specifications,  or  call:  213  682-3705. 


,^D23 


627   FREMONT  AVENUE 

(P.  O.   BOX  267) 

SOUTH   PASADENA,  CA,  91030 


Govt.  SURPLUS 

ELECTRONIC 
EQUIPMENT 


New  ITEMS  .  .  .  New  BARGAINS! 

FREE  UP0N  REQUEST! 

Send  today  lor  FREE  copy  of 
NEW  CATALOG  WS-79.   Address  Oept.    73 


1016  E   EUREKA  -  Box  1105  *  LIMA,  OHIO  *  45807 


FOR  SALE 

RADIO  BUSINESS 

and  HOME 

Twelve  miles  south  of  the  Vt.-NH 
border — Two-way  FM  sales  &  service, 
with  E.  F.  Johnson  franchise;  Also  service 
Motorola  &.  G.E.  30  x  50  insulated  well- 
heated  shop  with  upstairs  storage.  Well 
stocked  and  well  equipped,  A  goldmine 
for  a  good  worker.  Grosses  100m  to  135m 
yearly* 

Sale  includes  S-room,  2-story  home  in 
good  condition.  Owner  retiring. 


HOME  &  BUSINESS 
$110,000  413-773-5063 

Owner  will  take  mortgage  at  6%  interest. 


^cu^iotUe/i  JZadUa  £  eboice 


29  Aiden  Street,  Greenfield,  Mass.    01301 


t^00  Reader  Service— see  page  211 
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Note  on  logic  diagrams: 

Total  1C  package  count  is  27.  The  numbering  scheme  is  as 
follows,  Components  with  numbers  100  and  above  are 
mounted  on  the  display  panel.  Components  numbered 
E1-E4  are  in  the  first  row  on  the  board,  E 1 1-E 14  in  the  second 
row,  E21-24  in  the  third  row,  etc. 

Not  shown  on  logic  diagrams  are  decoupling  capacitors. 


SCAN  ON 


•  AUTO    UDDC 


THUMB* HEEL    GftM D 
FROM     XCVfl 


-t^MEM   £N    L 
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•  AOO*    fi£S£T 


E23 
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AUTO  MO  D£ 


J        8  A    *■ 
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Fjg.  2,  Memory  control  and  instruction  logic.  Resistors  at  E14-1,  5  and  £73-10,  12  =  2200 

Ohms. 


LOAD 

CHAN 
NIJMEI 


SCAW 

STA»T 


*MiT       ^       A* 
KELtT    ""■ 


Fig,  3.  Scan  control  logic  Resistors  on  Ell  are  2.2k  Ohms, 


great  convenience  when 
driving  at  night,  since  the 
thumbwheels  on  the  trans- 
ceiver are  not  illuminated, 
which  makes  it  difficult  to 
read  the  frequency  or  to 


QSY  without  turning  on  the 
dome  light.  Other  informa- 
tion displayed  in  the  LED 
display  is  whether  the  scan- 
ner memory  or  the  thumb- 
wheels   have    control    of 


transceiver  frequency, 
whether  scanning  is  turned 
on,  and  whether  the  fast  or 
slow  squelch  delay  is 
selected. 

The  scanner's  memory  is 


capable  of  storing  16 
words.  This  memory  data 
can  be  interpreted  as  either 
frequencies  or  instructions 
to  be  executed. 

The  instruction  set  con- 
sists of  three  instructions. 
Since  all  frequencies 
entered  into  the  scanner 
will  have  either  a  4,  5,  6,  or 
7  in  the  megahertz  posi- 
tion, it  was  decided  to  use 
some  of  the  unused  digits 
as  instructions.  Therefore, 
the  numbers  0P 1  r  and  2  are 
decoded  and  executed  as 
instructions  by  the  scan- 
ner. 

The  instruction  set  is  as 
follows: 

A  zero  in  the  megahertz 
position  will  cause  the 
scanner  to  reference  the 
thumbwheels  for  its  fre- 
quency to  be  scanned, 
after  which  it  will  reset  the 
channel  counter  to  zero 
and  begin  scanning  again 
from  channel  zero. 

A  one  in  the  megahertz 
position  will  cause  the 
scanner  to  read  the  thumb- 
wheels for  the  frequency, 
but  have  no  effect  on  the 
channel  counter. 

In  this  and  in  the  pre- 
vious instruction,  the 
numbers  in  the  TOO  kHz 
and  10  kHz  positions  are  ir- 
relevant. 

A  two  in  the  megahertz 
position  will  cause  the 
scanner  to  execute  a  jump 
to  the  channel  number 
specified  in  the  100  kHz 
and  10  kHz  positions.  If  the 
memory  contents  were 
204,  the  scanner  would 
jump  to  channel  4.  This  in- 
struction is  used  for  storing 
more  than  one  set  of  fre- 
quencies in  memory,  By 
simply  starting  the  scanner 
in  the  appropriate  set  of 
frequencies,  you  have  a 
choice  of  frequencies  that 
can  be  scanned  without  re- 
programming. 

The  instructions  that 
reference  the  thumb- 
wheels have  been  found  to 
be  very  useful,  since  this 
gives  you  one  channel  that 
can  be  changed  without 
reprogramming. 

Examples  of  how  the  in- 
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Hustler: 
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None  can  come  close  to  us  on  the  road  Tin 
has  a  strong  tradition  of  quality  Our  perforr 
everything  you  want  including  maxrmurn  ra 
gain  and  better  SWR  at  resonance. 

Ours  is  a  lasting  tradition,  too.  Hustler  ante 
of  only  the  finest  stainless  steel  and  ehromi 
components,  So  you  get  longer  service  life 

Qualityi  Performance  Dependability.  Durab 
the  Hu$tler  family,  the  First  Family  of  two 
amateur  antennas  * 
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HT-144 
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TR 


Most  models  available  in  1-1/4  meter! 


CGT-144 


Clearly  the  choice  of  those  who  know  quality. 


neuMronies  corporation 

15800  Commerce  Park  Dr.  •  Brookpark.  Ohio  44142 


"— 


struction  set  is  used  will  be 
given  later  in  the  section 
entitled  "Operation/'  It's 
not  as  complicated  as  it 
sounds. 

The  scanner  can  operate 
either  from  the  13.8  V  dc 
mobile  power  or  from  its 
own  internal  ac  supply. 
The  Heathkit  supply  for 
the  HW-2036  is  not  capa- 
ble of  supplying  the  cur- 
rent requirements  for  both 
the  transceiver  and  the 
scanner,  so  a  separate  sup- 
ply is  required  for  the  scan- 
ner. 

The  scanner  was  built  to 
provide  a  reasonably  close 
match  to  the  Heath  trans- 
ceiver, but  of  course,  the 
builder  can  change  pack- 
aging to  suit  himself,  The 


cabinet  and  bezel  are 
ordered  from  Heath  and 
the  chassis  is  the  chassis 
from  the  HW-2036-3  power 
supply.  The  front  panel  is 
fabricated  from  a  piece  of 
scrap  aluminum. 

There  are  five  push- 
buttons on  the  front  panel 
which  function  as  follows: 

The  SCAN  push-button 
turns  scanning  on  and  off. 
Status  is  indicated  by  an 
LED  on  the  front  paneL 

The  MEM  push-button 
gives  you  the  option  of 
memory-controlled  fre- 
quency when  not  scanning 
Memory  is  automatically 
activated  when  scanning  is 
started,  so  it  is  not 
necessary  to  press  MEM  at 
the    start    of    scanning. 


Status  of  memory  or  manu- 
al frequency  control  is  also 
indicated  by  an  LED  on  the 
front  panel. 

The  LOAD  CHAN  button 
causes  the  value  placed  in- 
to the  two  right-hand  digits 
of  the  thumbwheels  to  be 
transferred  to  the  channel 
counter.  This  lets  you  ad- 
dress any  location  in 
memory  for  modification 
or  for  starting  a  scanning 
sequence.  As  has  been  pre- 
viously mentioned,  more 
than  one  scanning  se- 
quence can  be  stored  in 
memory.  The  correct  se- 
quence is  activated  simply 
by  starting  the  scanner  at 
the  first  address  [channel 
number)  of  the  desired  se- 
quence. The  channels  are 


Overall  view  of  the  author's  2  meter  FM  setup  with  Heath  power  supply,  WA9TAH  scan- 
ner, and  HW-2036  transceiver. 


numbered  octal  I  y  (base  8) 
from  zero  to  seventeen. 
The  number  sequence  is, 
therefore,  0,  1,  2,  3,  4,  5,  6, 
7,10,11,12,13,14,15,16, 
17.  This  is  done  because 
binary-to-octal  and  octal- 
to-binary  conversions  are 
much  easier  to  do  than 
binary-to-decimal  and 
decimal-to-binary  conver- 
sions. 

The  SQUELCH  push- 
button selects  one  of  two 
delays,  after  which  scan- 
ning resumes  when  a  car- 
rier drops  out  of  the 
receiver.  The  two  delays 
are  approximately  13  sec- 
onds and  about  2  seconds. 
The  13-second  delay  is  suf- 
ficiently long  to  prevent 
the  scanner  from  resuming 
scanning  before  a  reply  is 
received.  However,  if  you 
wish  to  resume  scanning 
between  exchanges  of  a 
QSO  you  are  monitoring, 
switching  to  the  ,2-second 
delay  lets  you  do  so.  The 
.2-second  delay  is  long 
enough,  however,  that  the 
scanner  will  not  resume 
scanning  if  the  signal  drops 
momentarily  because  of 
mobile  flutter. 

The  WRITE/PASS  button 
serves,  as  the  name  im- 
plies, a  dual  function. 
When  the  memory  and 
scanning  are  off,  pressing 
this  button  will  cause  the 
contents  of  the  thumb- 
wheels to  be  written  into 
memory.  When  the  button 
is  released,  the  channel 
counter  will  increment, 
ready  for  the  next  write. 

When  scanning,  the 
WRITE/PASS  button  is 
used  to  cause  the  scanner 
to  bypass  a  signal.  In  other 
words,  when  the  receiver  is 
locked  on  a  signal  and  you 
wish  to  resume  scanning, 
pressing  this  button  will  in- 
crement the  channel  count- 
er and  cause  scanning  to 
resume. 

In  addition  to  the  five 
buttons,  there  are  three 
switches  associated  with 
operation.  The  BRIGHT- 
DIM  switch  varies  the  inten- 
sity of  the  LED  display  from 
a  low  intensity  suitable  for 
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indoor  use  or  mobile  use  at 
night  or  a  not  particularly 
bright  day,  to  a  high  inten- 
sity that  the  sun  at  noon  is 
hard  put  to  wash  out  when 
operating  mobile. 

The  power  switch  on  the 
front  panel  removes  power 
from  the  displays  and  all 
logic  except  for  the 
memories.  This  way,  as 
long  as  power  is  available, 
the  RAMs  retain  their  data. 

The  master  power  switch 
is  located  on  the  back  of 
the  scanner  and  removes 
all  power  within  the  unit 

Since  momentary  con- 
tact switches  are  used, 
some  indicator  system  is 
required  to  display  the  key 
information  on  scanner 
status.  For  this  purpose,  the 
decimal  points  of  the  two 
digits  in  the  channel  in- 
dicator are  used,  plus  one 
additional  LED.  The 
decimal  point  labeled 
MEM  ts  used  to  indicate 
that  the  memory  has  con- 
trol of  the  frequency. 
When  this  LED  is  lit,  it  is  im- 
possible to  do  a  write  into 
memory,  since  the  thumb- 
wheels are  disabled. 

The  other  decimal  point 
in  the  channel  indicator 
display  is  labeled  FAST  SQ. 
When  this  indicator  is  on, 
the  squelch  delay  is  set  for 
the  .2-second  time. 

An  additional  LED  is 
located  between  the  chan- 
nel counter  and  the  fre- 
quency display  and  is  il- 
luminated when  scanning 
is  turned  on.  The  write 
function  is  disabled  when 
this  LED  is  lit  also,  so,  in 
order  to  write  into  mem- 
ory,  both  the  SCAN  and  the 
MEM  LEDs  must  be  off. 

One  additional  feature  is 
built  into  the  scanner;  its 
function  is  to  prevent  the 
transceiver  from  scanning 
if  you  decide  to  QSO.  The 
first  time  the  push-to-talk 
button  on  the  microphone 
is  pressed,  scanning  is 
turned  off.  This' is  reflected 
on  the  display  panel;  when 
PTT  is  pressed,  the  SCAN 
LED  goes  out.  Scanning 
can  be  restarted  after  the 
QSO  by  pressing  the  SCAN 


Channel 

Contents 

Comments 

© 

6.94 

scan  146.94 

1 

6.52 

scan  146.52 

2 

6.73 

scan  146.73 

3 

6.61 

scan  146.61 

4 

6.79 

scan  146.79 

5 

7.12 

scan  147.12 

6 

7.24 

scan  147.24 

7 

6.22 

scan  146.22 

10 

6.85 

scan  146.85 

11 

1.XX 

scan  the  frequency  dialed  into  the  thumb- 
wheels. XX  indicates  irrelevant  digits. 

12 

6.11 

scan  146.11 

13 

6.22 

scan  146.22 

14 

6.33 

scan  146.33 

15 

6.44 

scan  146.44 

16 

655 

scan  146.55 

17 

6.66 

scan  146.66 

7a6/e  1,  All  76  channels  used  as  frequencies.  With  this  sequence  programmed  in,  the 
scanner  will  cycle  through  all  memory  locations  repeatedly,  starting  again  at  channel  0  at 
the  end  of  a  sequence. 


button. 

Operation 

The  following  are  some 
examples  of  how  the  scan- 
ner may  typically  be  used. 

The  startup  sequence  is 
as  follows: 

With  power  on,  the  LED 
displays  should  light  The 
SCAN,  FAST  SQ,  and  MEM 
LEDs  may  be  on. 

If  the  SCAN  LED  is  on, 
press  the  SCAN  button  to 
turn  it  off. 

If  the  MEM  LED  is  lit 
press  the  MEM  button  to 
turn  it  off. 

Dial  up  the  number  of 
the  first  channel  you  wish 
to  program  in  the  two  right- 
hand  digits  of  the  thumb- 


wheels. Press  LOAD 
CHAN,  and  the  channel 
counter  display  should 
now  read  this  value. 

At  this  time,  the  scanner 
is  ready  for  programming. 
To  program,  simply  dial  in 
the  desired  digits  in  the 
thumbwheels,  and  press 
the  WRITE/PASS  button. 
Each  time  the  button  is 
released,  the  channel 
counter  should  increment 
awaiting  the  next  write  cy- 
cle. 

When  all  frequencies 
and  instructions  are  loaded 
into  memory,  dial  the 
desired  starting  channel 
number  into  the  two  right- 
hand  digits  and  press 
LOAD  CHAN.  The  channel 


counter  LEDs  should  dis- 
play the  number  in  the 
thumbwheels.  Press  SCAN 
and  the  scanner  witl  begin 
scanning,  changing  fre- 
quencies, and  executing  in- 
structions as  it  reads  the 
memory  information  If  the 
programming  included  an 
instruction  to  read  the 
thumbwheels,  dial  up  a  fre- 
quency  in  the  thumb- 
wheels. As  you  watch  the 
LED  frequency  display, 
you  will  see  the  frequency 
in  the  thumbwheels  being 
scanned,  and  the  MEM 
LED  will  blink  out  in- 
dicating that,  at  that  time, 
frequency  is  being  con- 
trolled by  the  thumb- 
wheels. 


Close-up  view  showing  construction  of  front  panel  and  some  of  the  switch  wiring. 
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Tables  1  through  3  are 
some  typical  programming 
examples,  with  explana- 
tions of  what  the  scanner 
will  do. 

Logic 

An  attempt  has  been 
made  to  divide  the  logic 
diagrams  into  easily 
digestible  (and  drawable) 
units,  These  will  be 
covered  individually  here. 

The  frequency  display 
logic  diagram  consists  of 
the  LEDs  for  the  MHz,  100 
kHzf  and  10  kHz  digits, 
their  7447  decoder-drivers, 
and  the  7404  inverter- 
buffers.  The  double  inver- 
sion on  each  bit  is  not  a 
mistake;    it    is    there    to 


reduce  loading  on  the  lines 
between  the  thumbwheels 
and  the  synthesizer  board. 

Fig,  7  shows  the  channel 
display  logic  for  the  two 
digits  of  the  channel  dis- 
play, the  SCAN  LED,  the 
FAST  SQ  LED,  the  MEM 
LED,  and  the  two  most 
significant  digits  of  the  fre- 
quency display,  which  are 
hard-wired  to  display  a  1 
and  a  4 

The  7406  IC  is  a  hex 
inverter-driver  with  open 
collector  outputs.  Four 
sections  of  E31  are  used 
here  to  turn  on  segments  in 
the  left-hand  channel  dis- 
play digits. 

The  heart  of  the  scan  con- 
trol logic  (Fig,  3)  is  the  74193 


programmable  up-down 
counter.  In  this  case,  only 
the  count  up  input  is  used. 
The  counter  can  be  preset 
to  any  desired  value  by  ap- 
plying data  to  pins  1,  9, 10, 
and  15  and  pulsing  pin  11 
low.  This  is  how  the  jump 
instruction  and  the  load 
channel  functions  are  per- 
formed. 

The  count  pulses  for  the 
74193  are  generated  by 
E51,  a  555-type  timer  IC 
wired  in  the  astable  con- 
figuration This  produces  a 
string  of  clock  pulses  with 
a  period  of  about  350  milli- 
seconds. 

Application  of  pulses 
from  the  scan  clock  to  the 
counter  is  enabled  by  the 


Channel 

Contents 

0 

6.94 

1 

6.73 

2 

6.52 

3 

o.xx 

Comments 

scan  146,94 

scan  146.73 

scan  146.52 

read  thumbwheels  for  the  frequency,  then 

start  scanning  again  from  channel  0 

Table  2.  Only  a  few  channels  are  used 


Channel 

Contents 

Comments 

0 

6,94 

scan  146.94 

1 

6.52 

Scan  146.52 

2 

6.73 

scan  146.73 

3 

O.XX 

scan  the  frequency  in  the  thumbwheels, 
then  set  channel  counter  to  zero 

4 

7.12 

scan  147.12 

5 

7,24 

scan  147.24 

6 

6+79 

scan  14679 

7 

6.85 

scan  146.85 

10 

2.04 

jump  to  channel  4,  The  2  in  the  megahertz 
position  specifies  the  jump  instruction; 
other  digits  specify  channel  number. 

11 

6.94 

scan  146.94 

12 

1*XX 

read  thumbwheels 

13 

6.79 

scan  146.79 

14 

6J3 

scan  146.73 

15 

6.61 

scan  146.61 

16 

6,52 

scan  146.52 

17 

2.11 

jump  to  channel  11 

Table  J+  Multiple  sets  of  frequencies,  each  of  which  can  be  individually  selected.  This  se- 
quence contains  three  separate  groups  of  frequencies  and  instructions.  Starting  the  scan- 
ner at  channel  0,  7,  2,  or  3  activates  the  scanner  in  the  first  loop.  Similarly,  starting  the 
scanner  at  channel  4,  5,  6,  7,  or  10  activates  the  second  loop.  If  the  scanner  is  started  at 
channel  11,  12,  13,  14,  15,  16,  or  17,  the  third  loop  is  entered. 

When  a  signal  is  encountered,  the  scanner  will  stop  scanning.  When  the  signal  drops, 
the  scanner  will  resume  scanning  after  either  the  13-second  or  the  .2-second  delay*  If  you 
wish  to  engage  a  station  heard  in  a  QSO,  simply  make  sure  that  the  offset  switch  on  the 
transceiver  is  set  to  the  appropriate  offset,  pick  up  the  mike,  and  go.  Transmit  frequency 
also  follows  the  scanner. 

There,  is  one  limitation  on  the  instruction  set  Do  not  follow  a  jump  instruction  with 
another  instruction,  only  a  frequency.  For  example,  if  a  memory  location  contains  2.04, 
channel  four  should  not  have  a  7, XX,  a  O.XX,  or  another  jump  instruction  in  it  If  this  is 
aliempted,  the  instruction  following  the  jump  may  not  decode  reliably.  Putting  a  fre- 
quency, which  requires  no  decoding*  after  the  jump  instruction  is  perfectly  legal, 
however. 


scan  enable  flip-flop, 
E21-6,  and  the  signal  RCV 
SIC  SCAN  STOP  L,  which 
stops  the  scanner  in  the 
presence  of  a  signal.  E21 
can  be  set  or  cleared  by 
pressing  the  SCAN  push- 
button, and  E21  can  be 
cleared  by  voltage  at  the 
transmit  relay  going  to 
zero,  as  it  does  when  PTT  is 
pressed. 

Two  other  signal  sources 
for  incrementing  the  chan- 
nel counter  are  included. 
They  are  PASS  L  which  is 
asserted  when  the  WRITE/ 
PASS  button  is  pressed  and 
memory  or  scanning  are 
turned  on,  and  MEM  LOAD 
INC  L,  which  is  asserted 
when  the  WRITE/PASS  but- 
ton is  pressed  and  memory 
and  scanning  are  turned 
off.  This  causes  the  chan- 
nel counter  to  increment 
after  the  write  is  per- 
formed. 

Fig.  2  shows  the  memory 
control  and  instruction  de- 
coding logic.  The  main  ele- 
ment in  the  memory  con- 
trol logic  is  flip-flop  E22-5, 
6.  This  is  the  memory/ 
manual  mode  control. 
When  the  flip-flop  is  set,  a 
ground  for  the  thumb- 
wheels is  broken,  removing 
them  from  control  of  the 
synthesizer,  and  the  signal 
MEM  EN  L  is  generated  to 
the  memory,  turning  it  on 
and  giving  the  memory 
control  of  the  synthesizer 
input  lines.  This  flip-flop 
can  be  set  and  cleared  by 
the  MEM  push-button  on 
the  front  panel.  It  is  also 
set  by  the  signal  INC  H, 
which  is  derived  from  the 
scan  clock  when  scanning 
is  turned  on.  It  can  be 
cleared  by  either  a  0  or  a  1 
instruction,  which  tells  the 
scanner  to  scan  the  fre- 
quency in  the  thumb- 
wheels. 

Another  part  of  the 
memory  control  logic  is 
the  WRITE/PASS  logic. 
PASS  L  is  generated  when- 
ever the  WRITE/PASS  but- 
ton is  pressed,  but  is  in- 
hibited from  doing  any- 
thing unless  scanning  is  on 
or  memory  is  on.  This  in- 
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hihit  gating  is  on  the  chan- 
nel counter  logic  diagram, 
E54-8.  When  scanning  is  off 
and  the  thumbwheels  are 
in  control  of  the  syn- 
thesizer lines  (also  used  as 
the  memory  input/output 
bus),  it  is  possible  to  do  a 
write  into  memory.  In  this 
condition,  E54-8  inhibits 
the  PASS  L  signal  from  in- 
crementing the  channel 
counter.  E34-8  is  enabled 
when  the  WRITE/PASS  but- 
ton is  pressed  and  the 
signal  WRITE  L  is  gen- 
erated. This  signal  is  also 
used  to  generate  MEM  EN 
L,  which  turns  on  the 
memory  without  giving  it 
control  of  the  synthesizer 
lines.  In  this  manner,  the 
thumbwheels  retain  con- 
trol of  the  synthesizer 
lines,  and  what  is  dialed  in- 
to the  thumbwheels  is  writ- 
ten into  memory. 

Shortly  after  WRITE  L 
returns  to  a  high  condition, 
MEM  LOAD  INC  L  goes 
low,  causing  the  channel 
counter  to  increment  for 
the  next  write  cycle. 

The  only  portion  of  the 
logic  in  this  diagram  not 
discussed  so  far  is  the  in- 
struction decoding  logic. 
Instruction  decoding  is 
enabled  at  E54-3,  requiring 
that  we  must  be  in  auto 
mode,  that  is,  the  memory 
must  have  synthesizer  con- 
trol in  order  to  decode  an 
instruction.  This  prevents 
any  attempts  by  the  scan- 
ner to  execute  instructions 
when  merely  dialing  a0(1, 
or  2  into  the  thumbwheels. 
The  instruction  must  be 
read  from  memory  to  ex- 
ecute. Instructions  are  also 
inhibited  from  executing 
until  the  signal  INC  L 
returns  to  a  high  state. 
Since  data  is  brought  out 
from  memory  on  the  nega- 
tive-going edge  of  INC  L, 
this  ensures  adequate  set- 
up time  for  proper  de- 
coding. 

Decoding  for  the  jump 
instruction  is  the  simplest. 
E44-6  examines  the  data 
from  the  most  significant 
digit  of  memory,  and,  if  it  is 
2,  generates  J  MP  L  Note 


Close-up  view  of  scanner  interior  from  the  left.  Discrete  components  are  shown  mounted 

on  16-pin  DIP  plugs. 


that  this  instruction  ex- 
ecutes immediately  upon 
INC  L  going  high.  This 
means  that  after  the  jump 
instruction  is  executed, 
there  will  not  be  another 
INC  L  pulse.  Thus,  if 
another  instruction  is  pres- 
ent, there  is  no  setup  time 
available,  and  an  instruc- 
tion will  execute  as  soon  as 
it  is  marginally  decoded. 
This  can  lead  to  very  er- 
ratic performance,  and  i 
have  found  it  best  simply 
not  to  follow  a  jump  with 


another  instruction. 

E44-8  examines  the  most 

significant  digit  in  memory 
and  asserts  a  low  if  a  1  or  a 
0  is  detected.  Since  both  of 
these  instructions  are  used 
to  cause  the  scanner  to 
read  the  frequency  in  the 
thumbwheels,  this  signal  is 
used  to  clear  the  memory/ 
manual  mode  flip-flop. 
This  places  the  thumb- 
wheels in  control  of  the  fre- 
quency until  the  next  INC 
H  pulse. 
Additionally,    if   the    in- 


struction decoded  is  a  0, 
this  will  be  detected  by 
E1 4-8.  This  will  set  flip-flop 
E22-9,  which  serves  as  a 
memory  for  this  instruction 
during  the  time  that  the 
thumbwheels  have  control 
of  the  synthesizer.  When 
INC  H  goes  high,  the  out- 
put of  the  flip-flop  is  en- 
abled through  El  4-11  to 
become  the  signal  ADDR 
RESET,  which  clears  the 
channel  counter  At  the 
same  time,  INC  L  goes  low. 
When  INC  L  returns  to  the 
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Fig.  4.  Fast/slow  squelch. 
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Fig.  5.  Memory. 


high  state,  it  clocks  and 
clears  the  flip-flop,  restor- 
ing it  to  its  original  clear 
condition. 

The  squelch  control 
logic  is  relatively  simple. 
The  squelch  voltage  is  con- 
verted to  a  TTL  logic  level* 
and  is  used  to  generate  the 
signal  RCV  SIC  SCAN 
STOP  L.  When  the  squelch 
voltage  returns  to  the 
squelch  state,  this  triggers 

'Eugene  R.  Zobel/'TheSynlha- 
scanner.'1  QSTT  Vol  LX,  No.  11, 
November,  1976. 


the  555,  E52,  wired  as  a 
monostable.  This  holds 
RCV  SIC  SCAN  STOP  L  as- 
serted for  an  additional 
time  interval.  The  selection 
of  the  13-second  or  the 
.2-second  time  delay  is  per- 
formed simply  by  using 
E31-12  to  switch  in  addi- 
tional capacitance  for  the 
longer  time  period. 

After  the  amount  of 
logic  required  to  support  it, 
the  memory  itself  is  anti- 
climactic.  There  are  three 
memory  ICs,  each  storing 
16  words  4  bits  long.  Cer- 


tain signals  are  bussed  in 
common  to  all  three  chips. 
They  are  MEM  EN  L,  which 
turns  on  the  memory  for  a 
read  or  write,  MAI,  MA2, 
MA4,  and  MA8,  which  con- 
trol memory  addressing 
and  are  generated  by  the 
channel  counter,  and 
WRITE  L,  which,  when 
asserted,  causes  the  data 
on  the  input  lines  to  be 
written  into  memory. 

As  can  be  seen  in  Fig,  1, 
there  is  nothing  fancy 
about  the  power  supply, 
and  it  shouldn't  cause 
anyone  any  problems. 

Transceiver  Modifications 

In  order  to  interface  this 
scanner  with  the  trans- 
ceiver, a  few  minor  modifi- 
cations are  necessary. 
They  are  quite  simple  and 
should  pose  no  problem. 
First  the  thumbwheel  con- 
tacts must  be  isolated  from 
each  other.  To  do  this,  a 
diode  is  placed  in  series 
with  each  wire  from  the 
thumbwheels  to  the  syn- 
thesizer board.  The  cath- 
ode ends  of  the  diodes  are 
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connected  to  the  thumb- 
wheels and  the  anode  ends 
are  connected  to  the 
synthesizer  board.  This 
isolates  the  switch  sections 
so  that,  when  the  memory 
has  control  of  the  bus,  data 
bits  are  not  shorted  to- 
gether by  the  switches.  I 
recommend  germanium  di- 
odes for  this  purpose 
because  of  their  lower  for* 
ward  voltage  drop.  For  the 
Heathkit  transceiver,  this 
will  require  12  diodes. 

The  ground  wire  from 
the  thumbwheels  must  also 
be  lifted  and  extended  into 
the  scanner.  This  becomes 
the  signal  THUMBWHEEL 
GND  on  the  logic  dia- 
grams. When  this  is 
grounded,  the  thumbwheel 
data  is  asserted  onto  the 
bus  When  this  is  broken, 
all  data  inputs  to 
the  synthesizer  go  to  a  high 
state  and  the  memory  can 
then  assert  control. 

Two  other  wires  are  re- 
quired. One  goes  to  the 
cold  side  of  the  transmit/ 
receive  relay  coil.  In  the 
receive  position,  this  is  at 
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Fig.  6.  Frequency  display.  AM  resistors  are  330  Ohms,  V*  Watt 
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13.8  volts.  When  transmit- 
ting, it  is  grounded.  The 
other  wire  is  a  pickoff  for 
squelch  voltage  and,  in  the 
Heath  transceiver,  goes  to 
the  emitter  of  Q213.  For 
other  transceivers,  it  may 
be  necessary  to  vary  com- 
ponent values,  add  a  zener 
diode  in  the  squelch  line, 
or  eliminate  the  inverter  at 
E32-10.  This  will  vary  from 
one  make  and  model  to 
another,  so  no  specifics  for 
other  rigs  are  offered  here. 

There  are  a  total  of  15 
conductors  between  the 
scanner  and  the  trans- 
ceiver, not  including 
ground,  which  is  made 
through  the  cases. 

Construction 

The  logic  is  built  with 
wire-wrap  techniques  on  a 
scrounged  wire-wrap 
board.  The  display  panel  is 
built  on  a  piece  of  perf- 
board  with  the  40  current- 
limiting  resistors  for  the 
LEDs  epoxied  to  it 
Discrete  components  are 
mounted  on  DIP  plugs 
which  then  plug  into 
sockets  on  the  wire-wrap 
board.  I  will  be  happy  to 
answer  any  questions  any* 
one  may  have  that  are  ac- 
companied by  an  SASE. 

Possible  Modifications 

There  are  a  number  of 
possible  ways  a  buifder 
may  wish  to  customize  this 
circuit,  so  I'll  mention  a 
few.  Scan  rate  could  be 
made  variable  by  using  a 
pot.  It  could  also  be  made 
asynchronous  so  that  the 
channel  counter  would  in- 
crement, wait  for  the  syn- 
thesizer to  achieve  lock, 
time  out  a  specified  delay 
—  maybe  50  to  100  milli- 
seconds —  and  then  incre- 
ment again.  Scan  rate 
would  then  depend  on  how 
fast  the  synthesizer  locks 
up  rather  than  a  fixed  rate. 

The  builder  may  also 
consider  putting  pots  on 
the  squelch  delay  and  in 
the  LED  brightness  circuits, 
I  didn't  because  most  of 
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my  operating  is  mobile  and 
I  didn't  want  any  more 
knobs  to  twiddle  than 
necessary. 

You  may  want  to  use  a 
reed  relay  to  tie  thumb- 
wheel ground  to  ground.  I 
used  four  sections  of  a 
7406  IC  paralleled  so  that  I 
could  get  the  voltage  drop 
as    low    as    possible.    Re- 


Fig.  7,  Channel  display, 

member  that  the  syn- 
thesizer board  has  to  be 
able  to  detect  a  logic  0, 
and  there  are  a  diode  and 
the  7406  IC  producing 
voltage  drops  in  series.  I've 
had  no  problem  with  am- 
biguous voltage  levels  in 
this  respect  but,  if  you 
have  a  reed  relay  in  the 
junk   box,   there's  a  good 


place  to  use  it 
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Rear  view  of  scanner  showing  locations  of  the  three  LM309K  regulators, 
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HEW  \  EXCITING!  BREAKTHROUGH! 
YAESU  FT7B  Transceiver 


mffl 


FT7B 


100W  Input,  CW  Filter 


$675.00 


CALL  FOR  QUOTES  ON: 

YAESU  KENWOOD 

FT901  DM  TS820S 

FT625  TS520S 

FT225  TR7400A 

ALDA,  AMCOMM,  ETO  ALPHA 
TEMPO  VHF  ONE  PLUS 


Q  5-QRM  Enterprises 

SPRING,  TEXAS  77373 

The  broad-band  characteristics  enable  you  to 
coverthe  entire  phone  band  with  less  than  2:1  VSWR. 

A  distinctive  advantage  is  the  low-noise  char- 
acteristics of  the  antenna,  especially  effective  in 
reducing  static  noises  since  the  antenna  is  D.C. 
Ground  design. 

This  antenna  is  constructed  of  "high-quality" 
materials  and  many  hours  of  pleasurable  operation 
can  be  expected. 

73' s  Mike  WB5UZC 

•  75  BBD  —  $59.95 
•  40  BBD  $49.95 


% 


*y 


GROUND 


GROUND 


CALL  FOR  FAST  QUOTES 
PECIAL  ORDERS  WELCOME 


TERMS:  All  prices  FOB  Houston.  Prices  subject  to  change  wrthout  notice. 
All  stems  Guaranteed.  Some  items  subject  to  prior  sale.  Send  letterhead  for 
Amateur  dealers  price  list.  Texas  residents  add  6%  tax  Please  add 
postage  estimate. 


o 

Q 

5' 

Or 


-n 

o 
o 

> 

c 
*+■ 

zr 
O 


W5GJ    W5MBB,  K5AAD,  N5JJ,  W5EMJ.  AG5K.  W5WM,  WD5ED6.  K5ZO. 
WD5ABB,  WA5TGU,  WD5BDX.  WB5AVF,  K5RC,  K5BGB,  WB5USV. 


Have  A  Ntce  Day* 


Buy  our  radios  and  you  will  never  get  static! 


fD 


MARCH  SPECIALS 

OMNI-J  &  heavy  duty  magnet  mount  complete $49,95 

TRIEX  W-51  FT  Self  Support  Tower  {Reg.  $825.00} 

Your  Cost  (F.O.B.  California) . ,  -  S725.00 

Tonna  F9FT  Antennas  144M6el $79.95 

RIW  432M9el  .,, $59.95 

KLITZING  VHF  UHF  Amplifiers 

2M  10W  In  —  1  DOW  OUt. $198.00 

432  10W  In  —  50  W  Out . . . .  $198.00 

BIRD  43  &  Slugs,  UPS  Paid Stock 

Microwave  Modules  432-28S.  UPS  Paid $329.00 

Telrex  TB5EM,  In  Stock . $415.00 

NEW  Palomar  Engr.  Transceiver  Prearnp ; . $89.50 

Bencher  Paddles . .  -  $39.95;  Chrome $49.95 


k     +     4      H      H      n      1 


.  Stock 

$49.95 

$198.00 

$41,95 

$249.00 

Stock 

.  $29.50 

. .  $7.95 

$029  ea. 

$0,19  ea. 

.,;      $1.95 

. .  .  $7.95 


ETO  76  Amplifiers . 

Lunar  6M-2M -220  In  Line  Preamps 

Lunar  2M  Amp  10-80  with  Prearnp.  UPS  Paid  . . . 

Jane!  GSA  5  ,;, 

CDE  HAM-3  . .  .  $129,00;  HAM-X 

VHF  Engrs.  blue  line  amps 

Cetron  572B    

Amperex  6146B . 

Motorola  HEP  170 , , 

Mai  lory  2.5A/1000  PI  V  Epoxy  Diode 

Aerovox  10QGPF/50GV  Feed  thru 

GF  61 46B  or  8950 

Technical  books:  AMECO.  ARRL  Sams.  TAB.  Rider. 

Radio  PubM  Call  book.  Cowan,  many  others Call 

NEW  BELDEN  9405  (2#16)  (6#  1 8>  8  wire  Rotor  Cable. 

heavy  duty  for  long  runs $0.26/ft. 

8448,  Std.  Swire  Rotor $Q.i6/ft. 

9888,  double  shield  RG8  Foam - $0.39/ft. 

8214.  RG3  Foam  , $0.25/ft. 

8237.  RG-8 50,21/lt 

8267.  RG  213 $0.25/ft 

Amphonol  Silver  Plate  PL259 $0.59 

TIMES  Va"  Foam  Hardline  $0.65ftt Connectors  $15.00  ea. 

BERKTEK  RG-SX,  52  ohm,  KW $0.16/ft, 

Consolidated  HD-18  Ga.  Galv  Tower.  10'  Sec $29.95 

Robot  "Slow  Scan"  Now  In  Stock > . Call 

Alliance  HD73  Rotor , ,,, , $109.95 

Teletower  -  self  support  *  55  ftiw  breakover $499.00 


THIS  MONTH'S  SPECIAL 

ICOM  IC280  —  $385.00 

BELDEN  8000  #14  Ga.  Stranded  6*/Ft. 

We  cut  any  length  up  to  1000  ft. 


The  'Tonna'  You've 
been 

hearing  about 

SWR     1.2:1 
Horiz./Vert. 
Wt.  4.4  kg. 
Side  lobe  attenuation  —  Superb 
Horizontal  aperture     2x16°  (-  3  dB) 
Vertical  aperture     2x17°(-3dB) 

$79.95 

9  Element  144-146 $39.95 

4  Element  144-146 $32.95 


144/146  MHz 

50  ohms 
length  6.4  m. 


<^M3S 


MADISON 

ELECTRONICS  SUPPLY,  INC. 
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FOR  BEST  PRICE  AND 
FAST  DELIVERY 

CALL 


TOLL  FREE 

13  v*HA/Vl«ADICLCENr 


£340-42  Olmc  Blvd;  PQ  Bo*  282?)  Si  Lou:*  MO  63  i  32 


^H2 


THE[»)[]i^]SlGNAL 

UNflDILLfl 

WZRUBaluns 


DEWIhDEO  BY 
PRQfESSlQMHS 
WQftLD  WIDE 

OVER  12YEARS 


•Tie  ftrifinal  Lightning  Arrest 
**50StrtngtK 

*  Stainless  Hardware 

♦  Solid 

♦GUARANTIED 


FULL-  POWER,  QUALITY 
HAM  RNTENNR  PARTS 

AT  YOURJEflLER 

*  BALUKS    TRAPS  IHS»1AT€R5 

*  QUAD  PARTS  ANTENNA  KITS 

*  BOOBr/HAST  MOUNTS- WIRE 

*  CABLE   CONNECTORS 


WRITE  FOR  FULL  CATALOG 
|  Encloi*  3*C  Stamps  ] 


'TVIjSgpr    UMflOiLLrt/HEVCO  DIVISION  [Bept. _73_] 

.1    J  T  Company  we 


DEALERS  WANTED- OVER  300  WORLD- WIDE 


LfcMS 


electronic  calculators 


W4M  WET 

$269.95 
112.43 
53,95 
44.95 
53,95 
62,95 


TEXAS  INSTRUMENTS  ELECTRONIC  CALCULATORS 

T.I. -59,  9*0  STEP  PRQQ  HAM  »  ABLE  SCIENTIFIC 
T.I.  59,  490  STIR  PROGRAMMABLE  SCIENTIFIC 
T.I-57,  ISO  STEP  PROGRAMMABLE  SCIENTIFIC 
T,l.  •«,  32  STEP  PROGRAMMABLE  SCIENTIFIC 
T.I.  PROGRAMMER,  CONVERTS  DECIMAL/OCTAL  HEX 
T.I.  MSA,  SUPER  PROORAMMED  FINANCIAL 


HEWLETT-PACKARD  ELECTRONIC  CALCULATORS 


&7S0.QO 

450.00 

275.00 

175.00 

173.00 

329.00 

100.00 

90.00 

90.00 

403.00 

120.00 

75.00 


S9T9.00 

405.00 

247.50 

197. SO 

1S7.50 

292.90 

90.00 

73.00 

54.00 

445.90 

109.00 

97.90 


H.P.-97,  224  STEP  PROQ  SCIENTIFIC  PRINT  VISUAL 

M.P.-9T,  224  STEP  PROQ  SCIENTIFIC 

H.P.-19C,  SS  STEP  PROQ  SCIENTIFIC  PRINT/VISUAL 

N.P^aSC,  99  STEP  PROQ  SCIENTIFIC 

H.P.-1  0  BASIC  HAND  HELD  PRINT  ER  VIS  UAL 

H.P.-91 .  PREPROGRAMMED  SCIENTIFIC  PRINT/VISUAL 

H.P.-33E,  49  STEP  PROG  SCIENTIFIC 

H.P.>32Et  PREPROGRAMMED  SCIENTIFIC  WITH  STAT 

H.P,»31  C,  PREPROGRAMMED  SCIENTIFIC 

H.P.02.  PREPROGRAMMED  FINANCIAL  PRINT  VISUAL 

H.P.-39E  STEP  PROGRAMMABLE  SUPER  FINANCIAL 

rt.P.<37E,  PREPROGRAMMED  FINANCIAL 


WE  STOCK  ALL  HEWLETT-PACKARD  CALCULATOR  SOFWARE  AND  ACCESSORIES 


SEND  ME  THE  CALCULATOfl(S)  INDICATED  BEL.QW    COMPLETE  WITH    INCLUDED  ACCESSORIES 
INSTRUCTIONS.  AND  MANUFACTURERS  WARRANTY   I  UNDERSTAND  THAT  IF  I  AM  NOT  COMPLETELY 
SATISFIED  I  WW  RETURN  IT  WrTWN  10  DAYS  FOR  A  COMPLETE  REFUND  (LESS  SHIPPING) 


MODEL(S) 


.QUANTITY 


AMOUNT    ENCLOSED  t. 


WE  HONOR 


VISA 


WASTE  RCHARGE 


MONEY  ORDERS 


COD 


ADD  S2QQ  FOR  POSTAGE  AND  HANDLING    PLEASE  ALLOW  tO  DAYS  FROM  DATE  OF  RECEIPT  OF 
ORDER  FOR  DEL'VERv  TEXAS  RESIDENTS  ADO  5%  SALES  TAX 


CARD  NUMBER 
FULL  NAME     _ 


EXPIRATION  DATE 
CALL   * 


STREET. 


CITY 


-STATE 


ZIP 


MORE  LITERATURE  MODELfSl 


"■""DEALER  INQUIHIES  INVITED**""" 


Hartwvlfs  "H2fi 
Office  W>rki  J  nc 


MAIL  TO;  6810  LARKWOOD 

HOUSTON,  TEX  77074 

ATTN:  STEVE,  WA50EN 

PHONE:  A.C.  (713)  777-2673 


m 


YEARS  WARRANTY! 

EXACT  Replacements  for 

SYLVANIA 


-L.n«H.Ni(:i'.nHi  i  >' 


» 


Transistor-Diodes-ICs 


CG# 

ECGff 

ECG* 

ECG# 

100 

M 

163 

5.93 

220 

1 72 

289 

.68 

101 

.36 

\r.i 

S.75 

£21 

1.90 

290 

.98 

102 

.96 

165 

6.95 

222 

1.99 

29t 

1.99 

102  A 

96 

171 

1.37 

223 

2.71 

292 

2.26 

103 

1.05 

172A 

72 

224 

5.06 

293 

1.06 

103  A 

111 

175 

162 

22S 

4.34 

294 

1,14 

104 

1-06 

176 

2.06 

226 

1.67 

.%>■ 

2.02 

105 

2-27 

177 

49 

228 

1.3* 

397 

1-13 

106 

80 

179 

5.69 

229 

1.06 

296 

1  13 

10? 

79 

160 

5.66 

230 

660 

299 

2.02 

lOfl 

.69 

161 

4.65 

231 

3.96 

300 

2,02 

121 

a,  i5 

16? 

335 

232 

.70 

302 

2.80 

123 

.69 

183 

363 

233 

,74 

306 

2  80 

123  A 

.79 

184 

1.37 

234 

.72 

:tt.r 

2,5? 

124 

1.53 

tea 

1  70 

?y5 

2.45 

306 

7.65 

128 

1.16 

186 A 

1  *6 

236 

6.75 

3G&K 

3.27 

127 

4. 66 

187A 

146 

237 

5.07 

?1D 

7.65 

126 

1.37 

186 

1  59 

236 

7.95 

311 

2.13 

129 

1.56 

189 

1  59 

239 

3.02 

312 

1.13 

130 

1.95 

1*3 

1.B5 

241 

1.71 

313 

1.00 

131 

1.96 

191 

2.67 

242 

190 

314 

7,35 

132 

1,01 

192 

M 

276 

8.72 

316 

2.01 

133 

1.14. 

193 

1,04 

278 

2.36 

316 

2.74 

152 

1.43 

184 

.82 

279 

5.85 

317 

24.20 

153 

1.85 

135  A 

2.67 

280 

6.08 

31* 

20.60 

15* 

1.85 

196 

1.9B 

281 

635 

319 

1  H 

155 

2.02 

197 

1.69 

262 

4.24 

320 

26.00 

157 

I  43 

19B 

1.69 

263 

6.32 

351 

7.65 

158 

1.06 

199 

.59 

264 

'  K 

322 

1.80 

159 

86 

210 

1.37 

285 

7.99 

323 

3.63 

160 

M3 

211 

1,56 

296 

S.75 

324 

3.63 

161 

SB 

216 

3.06 

26? 

.69 

325 

27.50 

162 

5.75 

219 

436 

268 

.74 

326 

.96 

•  R4J.S-H,  All  Orders  Shipped  Same  Day  Received 

•  FREE  Freight  on  all  prepaid  orders 

•  EXCLUSIVE  3  YEAR  CONDITIONAL  WARRANTY! 

•  NO  Min.  Order  Quantity  Discounts  Available 

•  Exact  ICs  &  Plodes  In  Slock 

•  Longer  Hours  Mon-Sa(  9$-10p,  Sun  1-7p 

•  Call  or  write  today—  to  place  your  order  (5ieM65*3367 

Communications  &  T,V;  Unlimited 

Oept  73, 17  Washington  St.,  Rensselaer, N.Y.  12144 

DISTRIBUTOR  INQUIRIES  INVITED 
T.V^aa-AMATEUR  RADIO- STEREO- MONITORS- 
ELECTRONIC  PARTS         ^ CI 05 


2  METER 
CRYSTALS 

MANY 
IN  STOCK 

FOR  THESE  RADIOS  ON 

STANDARD  ARRL  REPEATER 

FREQUENCIES 


Clegg  HT-146 

Drake  TR-22 

Drake  TR  33  (rec  only* 

Drake  TR-72 

Geneve 

Hesthkit  HW2021 

free  only) 

Heat  hk  it  HW-202 
Icom/VHF  Eng 
Ken/Wilson 
Lafayette  HA  146 
Midland  13  505 
Regency  HR-2 


Regency  HR-2 12 
Regency  HR-2B 
Regency  HR-312 
Regency  HR-2MS 
S.B.E. 

Sonar  1802  3  4,3601 
Standard  1  46/826 
Standard  Horizon 
Swan  FIVl  2X 
Tempo  FMH 
Trio/Kenwood 
Triu /Kenwood  TR22O0 
Trio /Kenwood  TR72O0 


$3.95  EACH  -  IN  QUANTITIES 
OF  10  OR  MORE,  $3.50  EACH 

Certified  check  or  money  order  only  — 

ROLIX   DISTRIBUTORS 
PX).  Box  436  ^Ris 

Dunellen  WJ  08812 
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Trickle-Cost  Trickle  Charger 


junk-box  project 


1947  revisited. 


Carl  C  Drumelier  WSJ  J 
5821  NW  58  St. 
Warr  Acres  OK  73122 

A  catchy  title,  huh? 
What  it  really  means 
is  that  you  can  build  a 
trickle  charger  for  just 
about  zero  cost.  This  one 
was  for  a  12-V  lead-acid 
storage  battery  in  a  recrea- 
tional vehicle  that  sits  idle 
for  considerable  periods.  It 
belongs  to  one  of  my  sons, 
and  one  day  he  came  up 
with,  "Hey,  Dad,  do  you 
remember  that  trickle 
charger  you  built  for  the 
Mercury    back     in    1947? 


I  IT  V 
UflHT    BULB 


f 


DIODE 


H7  VAC 
IN 


FNl 


If  sea 

'S  15  TO  35VAC 


DC 
OUT 


Fig  1. 


Could  you  build  me  one 
like  it?"  What  a  memory 
that  boy  has! 

Yes,  I  remembered 
it .  .  .  and  yes,  I  could  build 
one  like  it.  The  original 
was  a  zero-cost  project, 
and  the  reproduction 
woujd  fall  in  the  same 
category. 

A  bit  of  pawing  through 
what  remains  of  my  once 
extensive  junk  collection 
[I've  given  away  two  truck 
loads!}  revealed  a 
transformer  with  three 
5-volt  windings.  There's 
nothing  sacred  about  the 
total  voltage  needed  from 
the  transformer.  Anything 
above  about  15  volts  and 
below  about  35  volts  can 
be  used.  The  hyper-simple 
method  of  controlling  the 
charge  rate  can  cope  with 
a  wide  range  of  ac 
voltages. 


The  three  windings  were 
hooked  in  series-aiding. 
Yes,  there's  "polarity"  to 
ac,  . .  use  a  voltmeter  to 
ensure  series-aiding  and 
not  series-bucking!  A  bit 
more  digging  in  the  junk 
heaps  produced  an  ancient 
base-mount  socket  for  a 
light  bulb.  Sniffing  through 
my  diode  collection  nosed 
out  one  with  a  3-A  rating; 
one  with  a  lesser  capabili- 
ty would  have  served  quite 
well. 

Now  for  the  circuit 
What  could  be  more 
simple!  All  that  remains  is 
to  ascertain  the  size  of  the 
light  bulb  youll  need  for 
the  desired  charge  rate. 
Here  my  multimeter  came 
into  use.  Starting  with  the 
10-A  range  and  with  a  25-W 
bulb  in  the  socket,  the 
charger  was  hooked  across 
a  12-V  battery    The  meter 


barely  moved.  A  milliam- 
pere  meter  was  substi- 
tuted. It  showed  about  35 
mA,  a  bit  on  the  light  side. 
Other  light  bulbs  were 
tried,  revealing  that  the 
charge  rate  could  be 
varied  from  a  few 
milliamperes  to  over  an 
Ampere  just  by  swapping 
bulbs.  The  size  bulb  you 
might  need  will  depend 
upon  what  voltage  your 
transformer  produces  plus 
what  charging  rate  you 
desire.  A  few  moments  of 
triat-and-error  will  show 
just  what  you  need,  Be 
sure  you  start  with  a  low- 
wattage  bulb,  or  you  might 
end  up  with  a  popped 
diode  or  a  bent  needle! 

Other  than  that  small 
precaution,  it's  a  foolproof 
project,  one  providing  a 
useful  product  at  a  very 
minimum  cost.  Try  it!B 


AM  ECO 


HARD  TO  GET  ITEMS 


$74 


95 


AMECO   PT-2 

Transceiver  praamp  1606  mtr.  With  automatic 
Transmit/ Receive  switching.  Helps  pull  in  the  weak 
ones  especially  on  10. 


Denlfon- 


MT2000A 
MT3000A 
Big  Dummy 


?KW  Tunef . , 

?K  W  tuner  with  meters* , 
Dummy  loactw/oil 


$172.50 
$309.95 
.  $29.50 


Super  Tuner  Plua  Tuner S1 31  .SO 


^Sftl 


.< 


**>J  DRAKE 


1S25EM 

DL300 

MN7 


Encoding  microphone. . . 
300W  drv  dummy  load . . . 
matchbox  w/meter 


.  $49:05 

$1995 
$149.95 


B*W 


595 
376 
370-10 


941  e 

901 

900 

804410 

MFJ 

CWF2BX 

484 


r    ■■    "■    m 


6  pos  coax  switch, 

5  pos  switch  w   gnd  pos. 

Apartment  ant,  40  10  mtr , 

MFJ 

Versa  Tuner  I  (  matcher 

Versa  Tuner  matcher  ...... 

Econo  Tuner  matcher 
Deluxe  Famblc  keyer . 
?4  hour  digital  clock , . 
Active  cw  titter 
Grandmaster  Memory  Keyer 


$19.75 

.$19.75 

...  $32.50 





»<!■►! 


i.r.^...r 


$79,95 
$43.95 
$39.95 
$6995 
....  $29.95 

-  .  -  -  S*Sj.3j 

$139.95 


We  normally  stock  the  entire  MFJ  line.  Don't  gal 
backordered  by  Ihe  factory.  Give  us  a  lry* 


SHURE 
Model  444    Hi  imp.  desk  mic 
Modal  404C  Hi  imp   hand  mic. ., 


■   ■   ■   ■ 


.  .  $3495 
$33.00 


SPECTRONICS, 


1 


Model  43  T  hru  Fine  wattmeter ........ 

Table  1  plug  in  etc  suffix  A  £ 

Table  1  plug  in  efe  suffix  H 

CC1  car ry ■  ng  case  for  model  43. , 

2  METER  DUCKIES 

HM4  tits  I O IS,  Motorola,  etc 

HM5  PL259  type  connector,. ..... 

HM227       BMC  conn  I  its  Wilson  Marks 


O 


Wilson 


$125.00 

$45.00 

. . .  **f     JU 


$7.00 
S7.00 
$11.00 


SM3  Smailspkr/mic  for  Mark  II/IV    .  ,       $30.95 

Mark  II      or  Mark  (V call  for  quotu 

BP4  Battery  pack  for  Mark  i  l/l  V $24.95 

WC14        Wall  charger  for  Mark  II/IV $15,95 

Please  add  $1.50  per  hem  to  cover  shipping  and 
handling.  (Continental  US)  PHONE  A  OVERSEAS 
ORDERS  WELCOME.  


1009  GARFIELD  ST. 
INC.        OAK  PARK,  ILL.  60304 


312-848-6777 
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Looking  M/est 


from  page  6 

No  one  can  hurt  you  there.  In 
fact,  you  stayed  away  from  pur- 
chasing a  220  radio  because  of 
all  the  ongoing  hoopla  over  220 
CB,  Why  should  you  give  a 
damn  about  what  happens  to 
220? 

You  have  got  to  care.  If  this 
theft  of  220  is  successful,  then 
your  days  of  sanctity  are  num- 
bered. A  very  evil  precedent  has 
been  set  here,  one  with  far- 
reaching  implications.  If  mari- 
time mobile  can  be  suc- 
cessful In  convincing  the  mili- 
tary to  give  up  spectrum,  it 
would  open  the  door  for  other 
services  to  do  likewise.  It's  no 
secret  that  aircraft  would  iove 
144  to  148  MHz  and  remote 
broadcasting  would  be  over- 
joyed to  procure  420  to  450  MHz. 
The  door  is  now  open  for  them 
to  lobby  to  that  end.  Even  the 
low  bands  are  not  safe  since 
there  are  always  more  services 
wanting  spectrum  than  spec- 
trum available.  Do  not  be  sur- 
prised to  see  the  amateur  media 
in  the  near  future  filled  with  just 
such  stories.  That  tsT  unless  the 
current  situation  can  be  beaten 
down  in  a  way  that  will  make  the 
next  spectrum  thief  think  twice 
about  going  up  against  us, 

WHAT  MIGHT  BE  DONE 

In  gathering  input  for  a 
Westlink  item  on  this  story,  I 
placed  calls  to  several  coor- 
dination councils  to  gather 
reaction  and  input.  Normally  I 
wait  for  such  calls  to  come  to 
me,  but  this  time  the  story 
seemed  to  warrant  the  expense* 
The  reactions  I  got  ranged  from 
resignation  that  220  was  lost,  to 
"we  had  better  start  moving 
repeaters  off  the  band  now  so 
that  there  is  no  real  crunch 
later,"  to  'fight  it  to  the  wire ' 
and  beyond.  These  were  the  up- 
front emotional  responses,  but 
in  most  cases  they  were  given 
with  a  sense  of  commitment. 

Constructively,  what  can  you 
as  an  individual  do  to  stop  this 
theft?  Letters  are  important,  as 
are  petitions,  Write  your  con- 
gressman and  senators.  Ex- 
plain your  feelings  on  the  mat- 
ter, and  back  this  up  with  facts 
about  amateur  radio's  project- 
ed growth  and  use  of  the  spec- 
trum over  the  next  few  years.  To 
a  politician  these  numbers 
mean  votes,  and  every  vote  lost 
means  less  chance  of  his  or  his 
party's  reelection  to  that  office. 
Letters  directly  to  the  President 
might  not  hurt  either 

Petitions  hold  the  same  or  a 
greater  value.  Each  signature  is 
a  potential  voter  so  if  you  cir- 
culate a  petition,  be  liberal  on 
the  matter  and  get  support  from 
the  general  public  as  well  as 


your  fellow  hams.  The  effect 
that  a  couple  million  signatures 
would  have  on  the  poiiticos 
would  amaze  you. 

One  avenue  which  is  being 
explored  is  going  on  the  offen- 
sive rather  than  staying  on  the 
defensive.  There  is  talk  of  tak- 
ing the  initiative  and  going  after 
21 6  to  220  MHz  as  an  addition  to 
220  to  225  MHz,  in  light  of  the 
fact  that  the  government  no 
longer  has  interest  in  its  utiliza- 
tion. The  rationale  here  is  that 
(at  least  in  southern  California) 
220  to  225  MHz  is  overflowing 
with  activity  and  the  216-to-220- 
MHz  spectrum  would  be  able  to 
handle  the  overflow  from  both 
220  and  two  meters.  At  least 
one  amateur  I  know  is  writing  a 
direct  request  for  rulemaking  to 
the  FCC  on  that  very  topic. 

Finally,  there  is  one  more 
thing  you  can  do.  If  you  have 
been  thinking  of  getting  on  220 
and  now  again  fear  the  loss  of 
the  band,  do  not  let  this  latest 
attempt  at  spectrum  theft  deter 
you.  Now,  more  than  ever  be- 
fore, it  is  Important  to  populate 
220  to  the  bursting  point.  Make 
the  band  overflow  with  activity. 
There  is  still  time  to  make  220 
into  a  band  that  would  be  very 
hard  to  change.  220  radios  of 
the  crystal-controlled  variety 
are  not  expensive,  and  with  the 
overall  low  noise  floor  of  the 
bandt  the  point-to-point  simplex 
range  will  amaze  you.  You  do 
not  need  a  repealer  to  enjoy  the 
advantages  of  this  band. 

REHAB  RADIO  DEPARTMENT 

April  Moell  is  a  physical 
therapist  at  St.  Jude's  Hospital 
in  Fullerton,  California.  She 
also  happens  to  be  a  licensed 
amateur  with  the  callsign 
WA60PS,  If  you  are  fortunate 
enough  to  meet  April  in  person, 
one  thing  becomes  immediately 
evident:  she  loves  people  and 
loves  being  a  ham.  I  guess  it  had 
to  happen  that  April  would  even- 
tually find  a  way  to  combine  her 
two  vocations  into  a  new  type  of 
therapy:  "rehab  radio." 

April  is  not  trying  to  make  her 
patients  into  amateur  opera- 
tors. I  doubt  if  she  would  mind 
that  happening,  but  if  it  ever 
does,  it  will  be  but  a  welcome 
by-product  of  the  rehab  radio 
program.  You  see,  the  basic  pur- 
pose of  rehab  radio  is  to  give 
severely  ill  or  injured  persons 
who  must  be  hospitalized  for 
long  periods  of  time  a  "will"  to 
recover.  As  it  was  explained  to 
me,  many  times  a  person  who  is 
in  the  hospital  for  a  prolonged 
stay  loses  track  of  the  world 
outside  the  hospital  walls.  The 
hospital  is  a  "safe"  place,  and  it 
is  easy  for  someone  seriously  ill 
or   injured   to    retreat    within 


himself  in  that  environment. 
Rehab  radio  tends  to  counter 
that  by  placing  the  patient  in 
contact  with  those  outside  his 
place  of  confinement.  Being 
able  to  speak  with  a  total 
stranger  whose  tone  of  voice 
says  "I  care"  can  have 
remarkable  results. 

It  is  the  text  of  the  QSO  which 
is  important— not  the  basic 
contact  itself.  To  quote  April: 
"Do  not  worry  about  chasing 
DX.  Patients  are  not  impressed 
by  waiting  through  pileups  to 
hear  a  signal  report  from  the 
Isle  of  Yap.  Also,  you  must  keep 
in  mind  the  third  party  agree- 
ment.  Patients  are  quite  im- 
pressed by  working  someone 
on  the  other  side  of  the  United 
States  or  someone  in  a  state 
where  the  patient  used  to  live.  It 
is  the  person  who  is  at  the  other 
end  who  is  important,  not  his  or 
herQTHJ1 

On  the  day  thai  1  was  there,  a 
contact  was  made  with  a  sta- 
tion in  Alaska.  I  do  not  re* 
member  that  station's  call  at 
this  time.  After  establishing 
contact,  April  explained  to  the 
station  exactly  what  was  going 
on  and  then  introduced  each  pa- 
tient to  the  station  at  the  other 
end.  Our  friend  In  Alaska  spent 
quite  a  bit  of  time  giving  his 
greetings  to  each  patient.  As  he 
did,  each  one  either  smiled  or 
expressed  an  obvious  sense  of 
joy  in  some  way.  When  "radio 
time*1  was  about  over,  April 
again  passed  the  mike  around 
so  that  each  patient  could  bid 
farewell  to  his  newfound  friend 
in  Alaska. 

If  this  interests  you,  you  can 
get  more   information  on  the 
rehab  radio  concept  by  sending 
an    SASE    to    April    Moell 
WA60PS,  c/o  St.  Jude's  Hos- 
pital and  Rehabilitation  Center 
Amateur    Radio    Association 
101    E.   Valencia    Meas    Drive,  I 
Fullerton  CA  92635.  April  has 
prepared  a  two-page  in  forma- ) 
Hon  sheet  that  outlines  the  ma- 
jor points  of  how  to  get  a  rehab 
radio  project  started  and  lists  ' 
related  activities  and  how  theyj 
can  help  patients.  Please  don't 
forget  the  SASE.  You  might  also 
include  a  OSL  card,  since  the 
rehab   radio   patients   at   St. 
Jude's  really  enjoy   receiving 
J  hem* 


FLYING  220  AND  OTHER 

PLACES  REVISITED 
DEPARTMENT 

As  a  result  of  publishing  the 
story  of  one  amateur's  cross- 
country flight  while  SWLing  on 


220  MHz,  we  have  received  quite 
a  bit  of  mail.  Most  of  it  had  a 
Xerox-  copy  of  an  editorial  writ- 
ten by  Jim  RskWIHR  which  ap- 
peared recently  in  Ham  Radio 
magazine.  Mr,  Fisk  pointed  out 
the  many  hazards  of  operating 
an  amateur  transceiver  while  in 
a  commercial  airliner.  He  also 
went  deeply  Into  the  legalities 
or  illegalities  of  such  operation, 
and  quoted  the  experience  of 
one  amateur  who  wished  to 
operate  while  airborne.  In  that 
case,  the  amateur  did  receive 
permission  to  operate,  but  only 
after  exhaustive  tests  of  the 
radio  by  the  airline  and  then  on- 
ly for  that  particular  flight  on 
that  specific  aircraft. 

This  interested  me,  since  I 
have  been  told  by  a  number  of 
amateurs  over  the  years  that 
they  had  operated  "air  mobile" 
by  obtaining  the  consent  of  the 
particular  captain  in  command 
of  a  given  flight.  Had  they  been 
breaking  the  law  unknowingly?  I 
did  a  little  of  my  own  exploring 
Into  the  federal  regulations 
governing  air-carrier  operation. 
It  turns  out  that  the  regulations 
specifically  state  that,  other 
than  certain  exempted  devices 
such  as  tape  recorders  and 
hearing  aids,  the  use  of  elec- 
tronic devices  aboard  aircraft  In 
commercial  air-carrier  service  is 
forbidden.  Amateur  equipment 
is  not  on  the  exempted  list. 

How  about  asking  the  cap- 
tain for  his  permission?  He  is 
the  man  in  command,  isn't  he? 
Not  in  this  case.  The  regula- 
tions are  very  clear  on  this.  He 
does  not  have  the  authority  to 
permit  you  to  use  your  radio. 
Only  the  carrier  has  that  author- 
ity, and  in  this  case  "carrier" 
signifies  the  airline  itself  rather 
than  "riL"  Therefore,  if  you  feel 
that  you  must  operate  from  the 
wild  blue  yonder  the  next  time 
you  are  whisked  away  on  the 
wings  of  a  74  7t  you  had  better 
plan  welt  ahead.  It  may  well  take 
months  or  even  years  to  obtain 
the  permission  you  need,  and 
the  amount  of  red  tape  may  well 
boggle  your  mind.  1  suggest  that 
anyone  giving  consideration  to 
such  operation  first  obtain  a 
copy  of  the  October,  1978t  Ham 
Radio  and  read  Jim  Fisks 
editorial  on  page  4.  It  does  tell  it 
like  it  Is, 

My  thanks  to  all  who  wrote 
and  brought  this  matter  to  my 
attention.  It's  Just  this  kind  of  in- 
teraction which  makes  LW  what 
it  is.  Without  you,  it  would  not 
mean  very  much.  With  you,  it 
means  a  lot,  Thanks. 


Ham  Help 


I  need  a  schematic  for  a 
Measurements  80  signal  gener- 
ator and  a  service  manual  for 
an  Icom  22A  2m  transceiver.  1 


will  copy  and  return. 

Bill  Mollenhauer 

Box  3T  RD  1 

Glassboro  NJ  08028 
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CALL  iRSM  NOW ! 

615  868-4956 
for  the  Best 


Amateur  Radio  Supply  of  Nashville,  Inc 


fA40 


615  South  Gallatin  Road,  Modi  son,  Tennessee  37115 


DENTRON  GLA  1000 

1  KW  DC  Input! 

1200  W.  PEP!! 

Call  For  Our  Super  Quote 

We  have  the  full  DENTRON 
line  of  amplifiers,  tuners  and 
the  all  new  SWR  Meters  - 
Audio  Speech  Processor 
too! 

All  In  Stock!! 


Repeat 
A  Sellout!!! 


best  prices -best  service -best  trades - 

atot  If 

lOUt!!!  1 

CDE  Rotor  Specials 

Shipping  included  to  Com.  USA 

Ham  III  rotor  $124.00 

Ham  III  rotor  plus  100  ft  rotor 

cable  $139.00 
Ham  III  rotor  plus  100  ft.  each  - 
rotor  cable  and  best  RG-8U 
foam  coax  $162.00 
T2X  Tailtwister  $229.00 

Send  cashiers  check  or  rVLO. 


TS-820S     $  KENWOOD 
Deluxe  1 .8 -30  MHZ  Transceiver 


KENWOOD   TR7600 

NEW  10  Watt  FM  2  meters 

synthesized  with  memory. 

Get  Our  Best  Price! 


IN   STOCK! 

Swan  100  MX,  PS  and  Ant. 
Tuner 

Call  or  write  for  quote  -  ideal  for 
home  QTH  or  mobile! 

ANTENNAS? 

CUSHCRAFT,  HYGAIN.  NEW- 
TRONICS.  BUTTERNUT 

We  stock  the  FULL 
Kenwood  and  Yaesu 
line. 


KENWOOD  7400 A  25  watts 
Synthesized  2M  FM 

CAN  YOU  BEAT  OUR  PRICES?? 


HANOI   TALKIESI 

Wilson,  Yaesu  and  Tempo 

IN   STOCK   NOW!! 

•  MIRAGE 

Amplifiers.  HF  and  VHA 
SWR/Watt  Meters 

•  DATONG     NEW! 

•  BUTTERNUT  NEW! 

•  ICOM 

DRAKE  TR/DR7 

and  accessories.  Ask  for  best  prices. 


I  * 


YAESU  FT  901  DM 

Call  tor  yours  today! 


TEN-TEC 
OMNI    D  &  A 

UNBEATABLE    PRICES'! 
Full  TEN-TEC  Line  In  Stock 


sure,  we  tahe  trades  on  new 
equipment!  Call  or  write, 
we're  Burning  to  make  "Hot" 
Deals!! 


STORE   HOURS 

Mon.  -  Fri.  9  AM  -  5  PM 
Sun.  1  PM  -  6  PM 


TRY  OUR  SERVICE  DEPT. 

Send  your  rig  complete  with  PS 
and  Manuals  via  UPS.  to  usand 
will  put  it  rnto  top  shape  FAST 


— 


NEW  MFJ  Dual  Tunable  SSB/CW  filter 

lets  you  zero  in  SSB/CW  signal  and  notch  out  interfering  signal  at  the 
same  time. 

Ham  Radio's 
Most  Versatile  Filter 


$79 


95 


The  MFJ-752  Signal  Enhancer  is  a  dual  tunable 
SSB/CW  active  filter  system  that  gives  you  signal 
processing  performance  and  flexibility  that  others 
can't  match. 

For  example,  you  can  select  the  optimum  Pri* 
mary  Fitter  mode  tor  an  SSB  signal,  zero  in  with 
the  frequency  control  and  adjust  the  bandwidth 
lor  best  response.  Then  with  the  Auxiliary  Filter 
notch  out  an  interfering  heterodyne  ...  or  peak 
the  desired  signal. 

For  CWt  peak  both  Primary  and  Auxrliary  Filters 
for  narrow  bandwidth  to  give  skirt  selectivity  that 
others  can't  touch.  Or  use  Auxiliary  Filter  to  notch 
out  a  nearby  QSO. 

The  Primary  fitter  lets  you  peak,  notch,  low- 
pass,  or  foighpass  signals  with  double  iuned  titter 
for  extra  steep  skirts.  The  Auxiliary  filler  lets 
you  notch  a  signal  to  70  db  Or  peak  one  with  a 
bandwidth  down  to  40  Hz 

Tune  both  Primary  and  Auxiliary  Fitters  from 


300  to  3000  Hz.  Vary  the  bandwidth  from  40  Hz 
to  almost  flat.  Notch  depth  to  70  db, 

MFJ  has  solved  problems  that  plague  other 
tunable  filters  to  give  you  a  constant  output  as  a 
bandwidth  is  varied,  And  a  linear  frequency  con- 
trol. And  a  notch  tiller  that  is  tighter  and  smoother 
for  a  more  effective  notch. 

Works  with  any  rig.  Plugs  into  phone  jack.  2 
watts  for  speaker.  Inputs  tor  2  rigs. 

Switchable  noise  limtter  for  impulse  noise; 
trough  clipper  removes  background  nopse. 

Simulated  stereo  feature  for  CW  lets  ears  and 
brain  reject  QRM  Yet  off  frequency  calls  can  be 
heard. 

Speaker  and  phone  jacks.  Speaker  is  disabled 
by  phones-  OFF  bypasses  filter  110  VAC  or  9 
to  16  VDC.  300  ma.  10x2x6  inches. 

Every  single  unit  is  tested  for  performance  and 
inspected  for  quality.  SoJtf  American  construction, 
quality  components, 


The  MFJ  752  carries  a  full  one  year  uncondi 
tional  guarantee. 

Order  from  MFJ  and  try  it  -  no  obligation.  If 
not  delighted,  return  it  within  30  days  for  a  re- 
fund (less  shipping). 

To  order,  simply  call  us  toll  free  800  647  1800 
and  charge  it  on  your  VISA  or  Master  Charge  or 
mail  us  a  check  or  money  order  for  $79.95  plus 
$3,00  for  shipping/handling. 

Don't  wait  any  longer  to  use  Ham  Radio's  most 
versatile  filter.  Order  your  MFJ  Dual  Tunable 
SSB/CW  Filter  at  no  obligation,  today.     ^ms2 

MFJ  ENTERPRISES,  INC. 

P.  0.  BOX  494 

MISSISSIPPI  STATE,  MS  39762 

CALL  TOLL  FREE  ....    BOO  647  1800 

For  technical  information,  order/repair  status,  in 
Miss.,  outside  continental  USA,  calf  601  323-5869, 
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The  LEADER  In  the  Northwest ! 


ATLAS    •    ICON    •    KENWOOD    *   YAESU 


Come  to  ABC  Communications  today  for  the  best  solution  to  your 

particular  communication  requirements,  whether  they  be  Amateur; 

Two-way  Business  Band,  VHF  Marine  or  Police  Scanner. 
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ATLAS  Transceiver  21 5X  (not  shown) 
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KENWOOD  Transceiver 
TS-82GS  160  thru  10M 


KENWOOD  Transceiver 
TS-520S  160  thru  10M 


KENWOOD  2M  FM 
TR-7400A 


NATIONWIDE  TOLL  FREE  NUMBER 

1-800-426-6937 
Washington  state:  1-800-562-7625 
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ICOM  Transceiver  2M  FM 
SSB  IC  211 


ICOM  Transceiver  2M  FM 


IC245 


YAESU  901  DM 


We  also  handle  Wilson,  Cushcraft,  Hy-Gain,  Antenna 
Specialists,  KLM,  etc. 

Attention  Washington  residents:  Coma  on  in  for  ex- 
cellent service  in  our  complete  Communications  Repair 
Shop. 

Write  or  call  for  SPECIAL  tower.  rotorh  antenna  package! 
Tri-Ex,  Rohn,  Wilson  Towers.  Shipping  Info:  FOB.  Seattle 
vta  UPS,  truck,  or  parcel  post. 

Washington  residents  add  sates  tax, 


YAESU  HF  SSB  160  thru  10M 
FT  101ForFE 
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Other  locations:  (Walk-in  customers  only)  *  Bellevue  -  12001  N.  E.  12th  •  Everett  -  4610  Evergreen  Way  •  Open  Mon.  thru  Sat. 
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FCC 


.Reprinted  from  the  Federal  Register. 


ITU  1V7V  WORLD  ADMIWm  lATTVt  lADtO 

comnma  (waic> 


The  FCC  Adopted  yesterday  a 
Report  and  Order  announcing  its.  pro- 
posals to  amend  the  international 
Radio  Regulations  to  be  considered  at 
the  general  World  Administrative 
Radio  Conference  In  September  1979. 

The  FCC's  Repo^  and  Order  In  this 
proceeding  cornea  at  the  end  of  four 
years  of  Inquiries  Ln  preparation  for 
the  general  World  Administrative 
Radio  Conference  rWARCx  The  De- 
partment of  State  will  now  use  this 
Report  and  Order  to  prepare  United 
States  proposals  which  wtl)  be  deliv- 
ered to  the  International  Tetecommu 
niratlon  Union  tITU>  in  January  1579 
for  circulation  among  the  nations  of 
the  world 

The  ITTJ  Is  an  intcmaiiona)  organi- 
zation of  154  member  nations  and  has 
a  history  dating  bark  to  1865  It  is 
headquartered  In  Geneva,  Switzer- 
land. Throtirh  the  ITU.  nations  coop- 
erate In  the  use  of  telecommunications 
of  all  kinds  to  prevent  Interference,  to 
provide  common  standards,  and  to 
promote  the  development  of  elf  idem 
technical  facilities.  It  does  this  by  sev 
era!  means,  the  moat  significant  of 
which  are.  agreement  among  the 
member  nations  on  a  rwnmon  set  of 
Internationa]  regulations  [the  (unc- 
tion of  Administrative  Conferrnersl. 
agreement  on  common  technical  rec- 
ommendations lthe  function  of  the  in- 
ternational Consultative  Committees 
iCCIR  and  CCTTTH;  «*d  mnsiratton 
of  radio  nations  to  av«Ld  harmful  in 
terferenee  fthe  function  of  the  Inter 
national  Frequeiicy  Regurtratlon 
Board  HFRlIi]  Each  country  partici- 
pates on  an  coual  basis. 

The  purpose  of  the  1*7»  (WARO  la 
to  amend  nearly  the  entire  set  of  in- 
ternational Radio  Regulations.  Theae 
regulation!  consist  of  various  defini- 
tions and  operational  and  administra- 
tive requirements  The  most  extensive 
provision*  are  contained  in  a  Table  of 
Allocation*  which  proceeds  from  one 
end  of  the  radlofrequency  spectrum  to 
the  other,  and  allocates  vnrlous  bands 
to  defined  •  service*/'  The  Table  Is  di- 
vided Into  three  world  regions.  The 
America*  are  contained  within  Region 
2;  Europe,  A  fries  N  and  the  Soviet 
Union  within  Region  1;  and  Ah  I  a,  Aus- 
tralia, and  the  South  Pacific  within 
Region  3,  Past  GcnrrAl  Administrative 
Radio  Conferences  were  convened  In 
1927.  1982,  1»37,  1W7.  and  i%9.  Nu- 
merous specialised:  Conferences  have 
been  held  since  the  1*69  General  Con- 
ference. 

The  FCC*  Conference  preparatory 
effort  began  m  January  1STTS,  with  the 
Issuance  of  a  notice  of  inquiry,  and  es- 
tablishment of  a  supporting  Commls 
sion  staff,  including  a  Steering  com- 
mittee having  overalt  management  re- 
sponsibility, and  several  spf^alm^d 
Functional  Committees,  In  addition, 
the  FCC  created  a  number  of  Industry 
advisory  committees  to  serve  a*  advo- 
cates for  the  various  radio  user  croups 
through  the  preparation  of  reports 
and  the  filing  of  comments  m  this  pro- 
ceeding During  these  past  four  years, 
the  notices  of  inquiry  have  not  only 
served  to  elicit  public  comment*  they 
have  also  represented  successive  revi- 
sions in  a  process  of  refining  FCC  pro- 
posals. 

Because  the  Radio  Regulations 
affect  all  radio  users,  the  Commission 
has  coordinated  all  of  it*  preparatory 
activities  with  the  Department  of 
Commerce  National  Telecommunica- 
tions and  Information  Administration 
(NT1A)  t formerly  the  Executive  Office 
of  the  President/Office  of  Telecom- 
munications Policy  (OTPiJ.  NTIA  has 
the  responsibility  for  coordinating 
tLS.  government  use  of  radio,  which  Is 
managed  by  the  lnterdepartment 
Radio  Advisory  Committee  cIRAO. 
1RAC  established  a  1979  fWARO  pre- 
paratory  structure  similar  to  that  of 
the  Commission's   Because  of  this  on- 
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going  coordination,  the  proposals 
adopted  by  the  FCC  are  consonant 
with  those  of  IRAC 

During  this  proceeding,  thousands 
of  United  States  cit liens  contributed 
their  work  and  thoughts  to  the  effort. 
Nearly  2,000  Individual  comment* 
occupy  almost  10  feet  of  file  space, 
They  range  from  those  of  a  private 
citizen  who  saw  his  life  impacted,  to 
the  massive  reports  of  corporations 
and  industry  groups  who  saw  their 
businesses  potentially  affected.  The 
Commission  is  grateful  for  all  these 
comments  which,  large  or  smai^  were 
considered  and  appreciated  for  the 
unique  perspective  ahich  they  afford- 
ed. Although  the  envisioned  needs  for 
radio  spectrum  exceeded  the  amount 
available,  the  FCC  believes  that  in 
each  case  It  has  suggested  a  position 
which  is  equitable,  in  the  public  inter- 
est, and  capable  of  being  accepted  by 
most  of  the  ITU  member  nations. 

The  resulting  Final  Acts  of  the  Cod- 
icrcnce  will  be  in  the  form  of  a  multi- 
lateral treaty  and,  in  order  to  be  bind- 
ing, must  proceed  through  the  US 
ratification  process.  Where  the  ITU 
Regulations  Impose  a  new  affirmative 
obligation,  the  Commission  will  amend 
its  Rules  and  Regulations  to  reflect 
the  obligation.  Where  the  ITU  Regula- 
tions allow  new  allocations  nexibili- 
ties,  the  Commission  will*  in  appropri- 
ate future  proceedings,  consider  the 
available  options  and  offer  them  for 
public  comment. 

After  the  1 973  GWARC.  there  will 
be  additional  ITU  Conferences  which 
will  also  be  of  substantial  importance 
to  the  UJS.  Among  them,  the  Plenipo- 
tentiary Conference  t  the  equivalent  of 
a  constitutional  convention!  in  1982 
has  the  power  to  consider  and  modify 
all  major  ITU  institutional  features. 
The  Region  2  [Western  Hemisphere! 
Broadcasting -Satellite  Conference  In 
1983  will  review  the  13  GHz  band  allo- 
cations. 

The  FCC's  underlying  policy  goal 
throughout  this  proceeding  has  been 
to  minimize  the  international  con- 
strain U>  placed  upon  the  FCC  in  its  do- 
mestic regulatory  activities.  Thus.  It 
should  be  noted  that  merely  because 
the  FCCTs  GWARC  position  provided 
for  Lhe  possibility  of  implementing  a 
service  in  some  band  in  the  frequency 
spectrum,  Lhe  Commission  iii  not  re- 
quired in  any  future  domestic  proceed* 
inft  to  actually  implement  it. 

Many  of  the  FCC's  proposals  advo- 
cate increased  sharing  of  frequency 
bands  among  radio  services,  as  well  as 
minimal  administrative  restraints  on 
avail  ability  of  radio  spectrum  and 
geostationary  orbit  allotments.  This 
position  of  flexibility  is  particularly 
appropriate  during  the  period  of  dra- 
matic technological  change  which  is 
foreseeable  during  the  next  two  dec- 
ades.  The  FCC  believes  thai  such  a 
posture  benefits  not  only  the  United 
States,  but  all  ITU  members. 

Some  of  the  highlights  of  the  FCC's 
proposals  include: 

Proposing  the.  expansion  of  the  AM 
broadcasting  band.  The  expansion 
would  create  a  band  at  161 5-1  BOO  kHz 
which  is  shared  between  broadcasting 
and  various  other  services,  and  a  band 
at  lfiOO-1860  which  is  exclusively  allo- 
cated to  broadcasting.  This  change 
could  result  in  approximately  14  new 
channels  tor  approximately  700  new 
AM  stations].  Bemuse  most  of  the 
available  broadcasting  channels  have 
been  alloted  to  licensees,  this  would 
provide  new  channels  for  potential  di- 
versities in  broadcasting  and  minority 
ownership.  However,  it  will  require 
that  changes  in  the  design  of  AM 
radio  receivers  be  made.  These  new  re- 
ceivers should  not  be  more  costly  than 
existing  ones,  although  a  significant 
number  must  obviously  be  m  use  for 
the  new  allocations  to  be  economically 
viable. 

Proposing  thai  the  VHF  band  be  in- 
ternationally allocated  equally  among 
most  communications  serrzees.  Be- 
cause communications  technology  Is 
rapidly  changing  and  the  demand  for 
local  communications  is  Increasing,  it 


is  highly  desirable  to  minimise  inter- 
national  restraints  in  this  band, 
The  re  fore,  the  FCC  is  proposing  to 
add  the  fixed  and  mobile  communica- 
tions services  in  nearly  the  entire  band 
between  470  and  600  MHa  which  is 
presently  allocated  exclusively  to 
broadcasting.  This  will  give  the  Com- 
mission the  flexibility  to  apportion 
this  spectrum  among  these  three  serv- 
ices In  whatever  manner  It  deems  ap- 
propriate in  future  domestic  proceed- 
ings, This  posture  does  not  Indicate  a 
lessened  committment  to  domestic 
UHF  broadcasting,  but  rather  a  recog- 
nition of  the  great  value  of  the  radio 
spectrum  resource,  and  a  desire  to 
make  it  available  for  use  where  appro- 
priate. 

Proposing  that  HF  tthortvave)  band 
allocations  be  adjusted  to  increase  fre- 
quencies available  to  broadcasting, 
maritime  and  amateur  communica- 
tions, A  number  of  Interests  have 
sought  to  use  the  band  between  3  and 
30  MHz,  because  of  its  ability  to  fur- 
nish inexpensive,  long  range  communi- 
cations. The  Commission  has  con- 
curred In  an  NTIA  proposal  to  In- 
crease the  spectrum  available  for 
short-wave  broadcasting  because  of 
White  Rouse  interests  in  Increasing 
the  International  How  of  information. 
to  increase  spectrum  for  maritime 
communications  to  accomodate 
growth  In  maritime  industries,  and  to 
increase  spectrum  for  amateur  radio 
to  as  to  accomodate  the  growing  ama- 
teur community.  With  only  four 
broadcasting  licensees  in  the  interna- 
tional broadcasting  service,  the  Com- 
mission would  not  appear  to  have  a 
substantial  interest  in  this  matter,  and 
has  largely  relied  on  NTIA  to  reach  a 
compromise  among  the  various  affect- 
ed government  agencies. 

Proposi no  to  double  the  available 
radio/orbital  resource  available  for 
advanced  satellite  eommitnicatton  Ays- 
terns  at  12  GHz,  Because  many  of  our 
country's  technologically  advanced, 
domestic  communication  systems  will 
be  introduced  In  the  12/14  GHz  bands 
during  the  next  decade,  this  Issue  is 
considered  by  many  to  be  one  of  the 
most  significant  for  the  U.S.  al  the 
1979  (WARC).  In  light  of  a  number  of 
factors,,  the  Commission  Is  proposing 
to  make  lhe  entire  range  of  the  geo- 
stationary orbit  available  in  the  West- 
em  Hemisphere  equally  to  fixed  and 
br  oft  delisting  services-  and  nt  the  same 
time,  separating  Into  Individual  5(10 
MHz  segments  the  frequency  bands 
within  which  the  services  must  oper- 
ate. 

Proposing  amendments  which  ipa\tld 
allow  introduction  of  large-seal?,  user* 
oriented  satellite  systems  in  a  number 
of  bit  nth.  Such  satellite  systems  are 
those  which  will  employ  a  number  of 
emerging  techno  I o«ien  to  provide 
highly  efficient,  two-way  communica- 
tion capabilities  tckL-tmnic  mail  serv- 
ice, voice,  facsimile,  Blow-scan  TV)  di- 
rectly to  large  numbers  of  very  low- 
cost  earth  stations.  They  are  systems 
which  can  bypass  existing  terrestrial 
communications  systems  to  provide  in- 
terconnection among  themselves  or 
with  regional  information  service  facil- 
ities, From  the  array  of  options  availa- 
ble, the  Commission  is  proposing  that 
certain  allocation  and  technical  speci- 
fication changes  be  made  to  allow  ap- 
propriate introduction  of  these  satel- 
lite systems  in  the  2,5/8.  10.  and  12/14 
GHz  bands  as  the  technology  is  devel- 
oped. 

Proposing  the  protection  of  certain 
frequencies  for  scientific  uses.  The 
Commission  la  proposing  the  alloca- 
tion of  certain  bands,  and  the  applica- 
tion of  certain  technical  limitations,  to 
enable  the  use  of  satellite  sensing  of 
natural  microwave  emissions  for  envi- 
ronmental and  weather  studies.  This 
technique,  known  as  'passive  sensing. "* 
allows  the  determination  of  things 
such  as  the  moisture  content  of  the 
soil,  the  surface  temperature.  Ice 
thickness,  water  vapor,  and  other  data 
of  universal  benefit  to  mankind.  Most 
of  the  needs  of  radio  astronomy  have 
been  met,  as  have  those  for  the  re- 
search of  the  physical  characteristics 
of  space, 

Proposi  ng  an  a  mend  men  t  uhich 
ipouid  aliote  future  consideration  of  a 
land  mobile  satellite  iervice  in  the 
$&$  S9Q  MHz  band.  This  amendment 
allows    the    Implementation    of    land- 


mobile  satellite  service  In  some  20 
MHz  segment  In  the  806-890  MHz 
band.  Such  a  service  could  provide  in- 
expensive two-way  voice  and  data  com- 
munications to  a  wide  variety  of  Local, 
state,  and  federal  government  users  in 
mountainous  or  rural  areas  where 
such  systems  are  not  presently  feasi- 
ble. 

Proposing  allocations  to  to  no  us 
radio  services  between  4Q  and  2?& 
G/te.  The  present  international  Table 
of  Allocations  ends  at  275  GHz.  In  the 
spectral  region  between  10  and  275 
GHz,  only  a  few  allocations  have  been 
made.  The  Commission  said  that  spe- 
cific allocations  would  encourage  ex- 
perimentation and  development,  and 
certain  bands  associated  with  natural 
microwave  emissions  must  be  protect- 
ed for  the  scientific  community. 

Proposing  a  number  of  change*  to 
transmitter  technical  standards  \rhtch 
icould  improve  the  efficiency  of  jpec- 
from  use.  These  changes  Include  addi* 
tional  limits  on  unwanted  signals  of 
radio  transmitters,  on  the  requirement 
that  a  transmitter  stay  within  a  cer- 
tain frequency  range,  the  eventual 
conversion  to  single  sideband  equip- 
ment in  the  short-wave  broadcasting 
service,  and  Improved  control  over  the 
pointing  of  satellite  antennas. 

The  text  of  the  FCC's  Report  and 
Order  has  been  released  publicly  De- 
cember 28,  1978.  The  document  con- 
sists of  437  pages.  Because  of  the  coat 
of  printing  so  voluminous  a  test.  It  will 
not  be  published  in  the  Federal  Regis 
ter.  However,  the  FCC  has  prepared  a 
limited  number  of  copies  that  are 
available  upon  request  < Report  and 
Order  FCC  7B-4M9,  Docket  No.  20271. 
adopted  December  5,  1978,  "An  In- 
quiry relative  to  preparation  for  a 
General  World  Administrative  Radio 
conference  of  the  International  Tele- 
communication Union  to  consider  revi- 
sion of  the  Internal  ional  Radio  Regu- 
lations.") at  its  Information  Office, 
Room  202.  1919  M  Street.  N.W..  Wash* 
ingtoun  D.C,  20554.  The  Report  and 
Order  is  also  available  for  Inspection 
at  the  Commission's  Docket  Reference 
Room, 

Federal  CoaanniicATraN 

Commission. 
Wiluam  J,  Tiucaiijco, 

Secretary, 

Statement  of  Chairman  Charles  D, 
Ferris 

December  6,  1978, 

RE:  Docket  2Q271,  19TB  iWARC)  Pro- 
posals. 

For  over  four  years  the  Federal 
Communications  Commission  has  ex- 
amined Literally  hundreds  of  Issues  re- 
lated to  the  1979  general  World  Ad- 
ministrative Radio  Conference 
(WARCh  This  Conference,  which  Will 
begin  next  September,  will  review  the 
international  Radio  Regulations  and 
make  decisions  about  use  of  the  air- 
waves for  the  next  twenty  years, 

The  Commission's  proposals  will  be 
forwarded  to  the  Department  of  State 
which,  is  responsible  for  forwarding 
the  final  XI £.  proposals  to  the  ITU. 
The  Report  and  Order  represents  a 
careful  and  in-depth  examination  of 
thousands  of  comments  and  an  expert 
determination  of  the  future  needs  of 
the  non- governmental  users  of  Lhe 
radio  spectrum  in  the  United  States. 

Throughout  this  process,  I  have 
sought,  as  Chairman,  to  have  the 
Commission's  recommendations  re- 
flect several  important  themes.  The 
first  is  that  our  recommendations  be 
based  on  the  public  comments  of  the 
thousands  of  interested  individuals 
and  groups  who  petitioned  the  Com* 
mission. 

The  second  is  that  our  proposals 
provide  the  United  States— and  every 
other  nation— with  the  greatest  possi- 
ble flexibility  in  deciding  how  to  use 
the  available  spectrum*  Too  often.  In- 
ternational and  national  regulations 
are  Inflexible— restricting  innovation* 
dramatical  y  increasing  communication 
costs,  or  even  precluding  development. 
If  the  Commission's  recommendations 
are  adopted  at  the  Conference,  each 

Continued  on  page  180 
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For  Commercial  Services 
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Full  Autopatch  with  or  without  reverse  patch, 

and  "Landline"  or  Radio  Remote  Control  of  the 

Repeater. 

Radio  and/or  Landline  TouchTone*  Remote 

Control  of  such  repeater  functions  as  HWLO 

Power;  Patch  Inhibit/Reset;  Switch  ID  Tracks; 

Repeater  ON/OFF;  PL  ON/OFF,  etc. 

65  WL  Transmitter! 

"PL^CTCSS;  HI/LO  Pwr.;  MuJtiFreq.  Up  to  A 

different   IDs;   Automatic   switching   to 

"Emergency  Power  ID"  when  on  battery  pwr. 


The  SCR  1000  -  ^mpiy  the  finesf  repeater  available  on  fhe  market  —  absolutely  TOP  QlMLI- 
fY  throughout  jnd  often  com  pared  to  llff*w?f  featured  I  unit*  spiling  for  2^3  time*  the 
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Government  Aunties.  RedCrus^  UniverbitK-y  eT< 
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a  quote 

The  Spec  Comrn  Repealer  Svtlrm  a  sound  lor^-term  investment  —  for  those  who  de- 
mand the  iin**st'  Available  only  hv  direct  factory  rrdor  Get  votir  order  in  A  S  A  I*  ' 
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able! 5-25  Wt,;  2,  6,  &  12 
Chan.;  2M  &  220  MHz 
Now  in  use  in  many  Pro- 
fessional Communica- 
tions Systems  through- 
out the  world*  Write  or 
call  for  further  info 


Registered  Trademark  of  AT  &T 


Ultra-sharp   10   Pole   Xtal   Filter;  Xmtf+  Xtal 
oven — for  the  "ultimate"  in  stability. 
Timeout— Timer  Reset  Tone  Annunciator 
And  many  other  "custom-designed"  options 
per  your  request— such  as  auxiliary  receivers, 
radio  links,  etc.  Please  inquire. 

Along  with  a  complete  line  of  Repeater 
System  Accessories  . . .  such  as:  The  Finest 
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Antennas,  "Hardline/*  Cables,  etc. 
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FL-6  Preselector.  RcvT 
Front  End  Filter/Preamp, 
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ofband'sigs  -60dB<§  ±6 
MHz $85.00 
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(8  Pole  IF  Filter  +    $15.00) 
(10  Pole  IF  Filter  *  $25.00) 
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SCR100  mounted  in  shield- 
ed housing $195.00 
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BA-10  30Wt.  Amp.bd   &  Ht 
Sink,        .  S5T  95 
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•  SCT110  Transmitter  Assem- 
bly. SCT110  mounted  In 
shielded  housing. . .  $199.95 
{30W1.  Amp.  +  $68.00) 

•  CTC100  COR/Timer/Control 
Bd. $35.00 

•  ID2S0  CW  ID/AF  Mixer  Bd. 
Programmed  $65  00 

•  SCAP  Autopatch  Bd.S225  00 

•  HPCM  "Reverse  Patch"  & 
Control  Bd. $79  95 

•  TTC100  Touch  Tone  Control 
Bd*  3  digit  ON,  3  digil 
OFF $85.00 

•  TRA*1  Timer  Reset  Annun- 
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•  WPS41  Duplexer         S 539  95 
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NEVER  SAY  DIE 

editorial  by  Wayne  Green 


from  page  4 

For  over  twenty  years  I  have 
been  pointing  out  that  the  key 
to  the  future  of  amateur  radio  is 
a  political  one.  Providing  ser- 
vice is  great,  but  it  won't  buy  us 
anything  with  politicians.  Pol- 
itics are  centered  in  Washing- 
ton, and  this  is  why  all  the  other 
users  of  radio  frequencies  have 
strong  organizations  in  Wash- 
ington to  lobby  for  their  in- 
terests. Lacking  any  such 
power,  amateur  radio  has  been 
pushed  around  by  the  FCC  and 
any  other  group  almost  at  will 
The  recent  ridiculous  220  MHz 
grab  by  the  maritime  interests 
should  prove  this  point  clearly 
even  to  the  most  Iron-headed 
ARRL  supporter.  The  saving  of 
the  220  band  from  the  CB  in- 
terests and  the  EIA  had  little  to 
do  with  any  ARRL  efforts,  de- 
spite their  bragging  about 
it , .  -  they  just  don't  have  any 
clout  in  Washington. 

An  efficient  manager  of  an 
organization  first  makes  sure 
that  his  books  balance.  This 
means  that  income  and  outgo 
should  be  brought  together, 
with  income  slightly  exceeding 
outgo.  That  sounds  simple,  but 
when  you  have  a  fundamental 
policy  of  keeping  ad  rates  iow 
to  try  to  make  life  miserable  for 
other  publishers,  you  have  an 
artificial  hold  on  Income.  I  don't 
think  the  chaps  who  worked  out 
that  scheme  ever  expected 
someone  like  me  to  come 
along,  someone  who  would 
start  a  magazine  and  not  even 
take  any  salary  for  several 
years,  someone  to  whom  the 
money  or  lack  of  it  was  no 
serious  problem,  someone  who 
wanted  to  provide  a  magazine 
to  help  get  hams  building  at 
any  personal  cost 

The  first  "employees'1  of  73 
were  college  dropouts  who 
worked  more  for  the  fun  of  it 
than  money,  getting  $20  a  week 
plus  keep,  I  cooked  the  meals 
and  we  had  a  bal  I .  Most  of  them 
went  back  to  school  and  we 
gradually  were  able  to  hire  lo- 
cal people  at  more  reasonable 
wages. 

To  get  on  a  firm  financial 
footing,  QST  should  first  in- 
crease their  advertising  rates 
to  match  those  of  other  mag- 
azines with  their  claimed  cir- 
culation. Then  they  should  in- 
crease  their  membership  fees 
to  a  more  reasonable  rate,  com- 
parable to  those  of  other  orga- 
nizations. With  the  added  in- 


come, they  could  set  about  ac- 
tually providing  some  of  the 
services  hams  think  they've 
been  getting,  and  perhaps  pro- 
viding us  with  some  protection 
against  the  FCC,  the  ITU,  and 
other  frequency  users. 

To  give  you  an  idea  of  how 
off-base  the  advertising  rates 
for  QST  are,  they  claim  nearly 
twice  the  circulation  of  73  and 
yet  have  tower  advertising 
rates!  How  is  this  possible? 
And  how  in  the  world,  under 
these  circumstances,  can  73 
consistently  have  more  ad 
pages  than  QST?  The  answer  is 
simple  enough:  The  ads  in  73 
pull  far  better  than  those  in 
QST, , ,  manufacturers  and 
dealers  find  the  readers  of  73 
are  far  more  active  and  buy  a  lot 
more  ham  equipment  than  QST 
readers. 

Part  of  that  situation  has  to 
do  with  the  high  percentage  of 
older  ARRL  supporters  who  get 
QST  but  obviously  don't  read  it, 
or  at  least  don't  read  the  ads. 
They  already  have  their  Collins 
equipment . . .  indeed,  they've 
had  it  for  many  years,  so  they 
look  over  the  articles,  note  that 
many  of  them  use  transistors, 
and  put  the  magazine  on  the 
shelf.  The  readers  of  73  are  a 
different  breed,  fed  on  a  bar- 
rage of  articles  on  the  latest 
techniques  and  many  simple 
construction  projects.  About 
90%  of  the  73  readers  are  into 
building  to  some  degree.  This 
explains  the  many  pages  of  ads 
for  parts  lt .  a  heavier  percent- 
age of  such  advertising  than 
was  in  QST  even  in  the  sup- 
posed heyday  of  ham  building 
In  the  *30s. 

QST  needs  a  new  crew.  They 
need  to  come  out  of  the  dark 
ages  and  fill  their  magazine 
with  projects  which  will  Inspire 
people  to  build  and  enjoy  ama- 
teur radio.  They  should  cool 
some  of  the  excessive  contest 
coverage  and  the  endless  self- 
congratulation.  They  should 
get  their  directors  to  stop  being 
messengers  from  HQ  to  the 
members  and  get  traffic  mov- 
ing the  other  direction  so  the 
official  journal  of  the  club  can 
inspire  clubs  to  greater  efforts 
and  fun.  Do  I  really  have  to  set 
up  such  a  section  of  73  just  to 
show  the  League  what  they 
should  be  doing  in  QST? 

I'll  tell  you  what . ,  let's  try 
it.  If  your  club  has  a  building 
project,  make  sure  that  you 
have  a  PR  officer  whose  job  it  is 
to  document  what  Is  happen- 


ing. Have  him  write  an  article 
for  73;  include  good  photo- 
graphs of  the  item  being  built, 
the  people  who  organized  the 
project,  and  those  who  par- 
ticipated. Let's  run  some  good 
solid  picture  stories  in  73  and 
show  what  is  being  done  by 
clubs. 

Then  there  are  public  service 
events  . . .  emergency  or  other- 
wise.  Have  the  PR  officer  take 
pictures  and  quickly  write  up 
the  story,  and  don't  forget  good 
pictures  of  the  people,  the  Im- 
portant people,  I  want  not  only 
group  shots  of  workers,  but 
also  good  close-ups  of  the 
faces.  Let's  show  who  is  doing 
what, 

The  next  time  you  have  a 
hamfest.  picnic,  or  other  group 
event,  try  to  get  a  big  poster  or 
banner  with  the  club  name  or 
call  on  it  and  line  the  whole 
group  up  for  a  mass  photo- 
graph.  Have  someone  with  a 
good  camera  take  the  picture 
. .  i  none  of  your  35mm  for  this 
...  at  least  6  x  7  cm  .  , .  black 
and  white,  please.  If  you  can 
get  a  good  color  shot,  do  that, 
toot  but  black  and  white  comes 
first  in  publishing.  It's  a  whole 
lot  less  expensive.  Field  Day  is 
incomplete  without  the  group 
photo.  Send  it  quickly  to  73 and 
let's  get  this  going.  Please  be 
sure  to  identify  every  person  in 
the  pictures  so  our  captions 
will  be  accurate. 

expeditions  all  too  often  go 
unheralded*  Let's  be  sure  we 
have  someone  along  on  impor- 
tant DXpedittons  whose  main 
job  is  to  handle  the  PR  He  must 
have  a  camera  and  take  a  lot  of 
photos.  You've  seen  the  job  I 
did  on  my  trip  to  Navassa  and 
Jordan.  Now,  with  farger  pages 
to  work  with  and  more  money 
for  color,  we  can  do  even  better. 
Color  shots  should  be  taken 
with  good  equipment,  not  with 
Instamatics. 

WOULD  IT  WORK  ? 

Instead  of  people  leaving  the 
ARRL  like  rats  from  a  sinking 
ship  and  the  rest  of  the  em- 
ployees living  in  fear  of  being 
fired,  the  League  could  meet 
the  world  as  it  is  today  and  do 
the  job  that  is  there  to  be  done. 
They  could  easily  solve  their 
economic  problems,  even  with- 
out selling  their  million  dollars 
worth  of  stocks  and  bonds 
which  they've  squirreled  away 
oy^r  the  years. 

Do  they  realty  need  to  put 
nearly  a  million  dollars  into 
building  more  offices  now  that 
many  of  them  are  empty?  They 
don't  even  have  the  staff  to  put 
out  decent  books  anymore. 
When  we  needed  more  room  for 
people  to  work  in  our  computer 
program  business,  we  looked 
long  and  hard,  finally  acquiring 
a  local  motel  which  provides  us 
with  room  for  at  least  100  more 
people  to  work  .  .  .  and  at  a 
relatively  low  cost,  less  than 


half  what  it  would  cost  to  build 
something. 

THE  ADVISORY  COUNCIL 

Word  was  released  recently 
that  in  a  panic  over  the  failing 
fortunes  of  the  League,  the  ex- 
ecutive committee  had  formed 
an  ARRL  National  Advisory 
Council.  Named  as  honorary 
chairman  was  Senator  Barry 
Goldwater,  Acting  chairman 
was  Buzz  Reeves  K2GL.  Many 
of  the  well-known  gentlemen 
announced  as  council  mem- 
bers are  millionaires.  Council 
members  named  were  Dave 
Nurse  of  Heath,  Art  Collins,  Bill 
Leonard  of  CBST  Walt  Henry  of 
Henry  Radio,  Bob  Cushman  of 
Cushcraft,  Bill  Muller  of  loom, 
and  John  White  of  Cooper 
Union.  I  know  most  of  these 
men  personally  and  hold  them 
in  the  highest  regard. 

Soon  after  the  initial  an- 
nouncement, there  was  a  sec- 
ond one  saying  that  Art  Collins 
had  bowed  out  of  the  council 
with  the  explanation  that  he 
felt  that  "more  constructive 
measures  should  be  found  to 
meet  the  total  needs  of  the 
ARRL."  I  think  Art  has  some* 
thing  there.  The  problems 
which  have  brought  the  League 
to  this  stage  of  disintegration 
cannot  be  solved  by  passing 
the  hat  again  for  another  mem- 
bership collection.  The  prob- 
lems are  managerial  and  are 
deep  rooted. 

If  there  was  any  simple  way 
to  get  new  management  for  the 
League,  the  directors  would 
have  done  it  long  ago.  The  fact 
is  that  once  a  group  gets  well 
entrenched,  it  is  very  difficult  to 
blast  'em  out. 

We'll  all  be  watching  to  see 
what  powers  the  Advisory 
Council  has,  If  any.  The  word  In 
the  title  is  "advisory,11  so  the 
assumption  is  that  they  have 
merely  the  power  to  advise*  t 
suspect  that  this  limitation 
may  have  had  a  lot  to  do  with 
Art  quitting  the  group.  The  men 
listed  are  spread  all  around  the 
country,  so  it  is  doubtful  if  they 
will  be  able  to  get  together  in  a 
group  to  tackle  the  situation. 
They  are  certainly  as  busy  as  I 
and  won't  be  able  to  just  drop 
everything  and  spend  the  need- 
ed time  for  an  investigation  of 
the  many  factors  which 
brought  on  this  disaster. 

Since  the  heart  of  the  prob- 
lem apears  to  be  the  little  HQ 
clique  running  the  ARRL,  peo- 
ple who  for  the  most  part  have 
little  background  in  trying  to 
run  an  organization  of  that  size 
and  complexity,  the  committee 
may  have  its  hands  full  trying  to 
get  cooperation  in  their  in- 
vestigations. How  much  help 
will  HQ  give  to  a  committee 
which  they  see  as  being  orga- 
nized primarily  to  bring  about 
their  demise? 

The  gentlemen  on  the  com- 
mittee are  hard-working  men, 
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but  they  can  afford  to  take  on 
outside  projects  such  as  this 
only  as  long  as  they  get  a  lot  of 
cooperation  and  don't  have  to 
spend  too  much  time  fighting 
management.  I  devote  some  of 
my  time  to  working  with  the 
local  Chamber  of  Commerce 
and  I  enjoy  having  a  hand  in 
governing  what  is  happening  in 
my  town.  I  also  spend  some 
time  working  to  make  my  old 
submarine  crew  have  a  little 
better  yearly  reunion.  If  I  can 
take  a  bit  of  time  off  from  run- 
ning  73,  Microcomputing, 
Microcomputing  Industry,  In* 
stant  Software,  etc.,  then  most 
businessmen  can  do  the  same 
...  if  it  seems  worthwhile. 

BULLET  BITING 

The  position  some  of  the  Ad- 
visory Council  members  are  in 
is  not  enviable.  The  needed  in- 
crease in  advertising  rates 
could  directly  affect  their  own 
businesses.  The  current  QST 
ad  rates  are  around  $1,500  per 
page  and  should,  to  be  consis- 
tent with  those  of  other  similar 
magazines,  run  around  $4,500. 
This  would  increase  the  cost  of 
a  full  page  ad  by  about  $36,000 
per  year  and  have  to  be  re- 
flected In  higher  equipment 
costs  to  amateurs.  This  change 
alone  would  bring  up  ARRL  in- 
come by  about  $2,5  million  a 
year  and  eliminate  the  necessi- 
ty for  increasing  membership 
fees.  It  would  certainly  get  the 
League  out  of  the  financial  hole 
the  present  management  has 
gotten  it  into. 

HOW  ABOUT  THE  loAR? 

Several  longtime  readers  of 
73  responded  to  my  December 
editorial  with  the  question  as  to 
why  I  have  not  resurrected  the 
Institute  of  Amateur  Radio,  par- 
ticularly in  view  of  the  prob- 
lems with  WARC.  That  de- 
serves an  answer. 

First,  for  new  amateurs,  let 
me  explain  what  an  foAR  is  .  .  . 
or  was.  Back  in  1963,  when  73 
was  just  about  three  years  old,  I 
got  the  foolish  notion  of  pro- 
moting ham-to-bam  friendship 
through  a  ham  tour  of  Europe. 
Oht  the  idea  was  good,  but  the 
work  involved  was  monstrous. 
The  idea  was  to  get  groups  of 
amateurs  together  and  visit 
amateur  groups  in  Europe. 

In  order  to  quai  ify  for  a  group 
fare  on  the  airlines,  it  was 
necessary  to  have  a  formal 
group.  I  formed  the  Institute  of 
Amateur  Radio  with  the  pri~ 
mary  purpose  being  the  orga- 
nizing of  ham  trips  to  visit  DX 
hams.  I  advertised  the  idea  in 
73  and  gathered  together  a 
group  of  73  for  the  tour.  Odd 
number. 

I  made  all  of  the  arrange- 
ments for  airline  travel,  ground 
transportation,  hotels,  etc.,  in- 
cluding a  hamfest  in  most  of 
the  places  we  would  visit.  I  did 


all  this  in  addition  to  editing 
and  publishing  the  magazine, 
selling  the  ads,  helping  with  the 
subscriptions,  etc. 

The  first  place  we  visited  was 
London.  The  RSGR  (Radio  So- 
ciety of  Great  Britain)  refused 
to  do  one  damned  thing  togreet 
or  offer  a  friendly  hand  to  the  73 
visiting  U.S.  hams  and  their 
families.  Despite  that,  a  nice 
dinner  was  arranged  and  our 
group  was  able  to  get  together 
with  the  local  amateurs. 

The  frigid  reception  from 
RSGB  may  have  been  more  of  a 
reaction  against  the  ARRL  than 
U.S.  hams  in  general,  since  we 
found  the  British  amateurs  to 
be  very  willing  to  put  them- 
selves out  to  show  our  group 
around.  One  of  the  high  points 
was  a  visit  to  the  British 
Science  Museum,  where  the  re- 
strictions against  third-party 
traffic  had  been  waived  and 
many  of  us  were  permitted  to 
make  phone  patches  back 
home. 

The  next  stop  was  Paris  and 
a  fantastic  reception  organized 
by  Pierre  Catala  F2BO,  the 
local  representative  of  the  then 
quite  active  Ham  Hop  Ciub  (a 
club  which  organized  places 
for  visiting  hams  to  stay  with 
other  hams  in  foreign  coun- 
tries). I'd  met  Pierre  on  my  first 
visit  to  Paris  in  1958.  so  we 
were  old  friends  by  this  time,  in 
1964,  Pierre  came  to  the  U.S. 
and  worked  for  73  as  long  as 
Immigration  would  permit. 
Then  he  went  to  college  in  New 
Hampshire  and  graduated  from 
the  University  of  New  Hamp- 
shire. He's  now  in  Haiti  working 
for  the  ITU. 

The  French  amateurs  pulled 
out  all  the  stops  and  we  had  a 
beautiful  visit  to  Paris.  We  all 
got  together  for  a  big  hamfest 
and  most  of  the  group  had 
French  homes  to  visit. 

The  next  stop  was  Geneva, 
where  an  international  hamfest 
had  been  organized  by  the 
ITU  hams.  There  we  had  a  din- 
ner with  hundreds  of  hams 
from  all  over  Europe  who  had 
come  in  for  the  occasion,  Just 
about  everyone  got  to  operate 
4U1ITU  and  we  all  had  a  ball. 

From  Geneva,  we  ffew  to 
Rome,  where  we  had  an  au- 
dience with  the  Pope.  From 
Rome,  we  flew  to  Berlin  and 
another  great  hamfest-dinner, 
getting  together  with  just  about 
every  active  Berlin  ham.  We  ar- 
ranged bus  tours  of  the  east 
and  west  sections  of  the  city, 
and  it  was  a  memorable  visit. 

How  much  did  I  charge  for  all 
this?  The  complete  price  for  the 
trip,  including  round-trip  air- 
fare, ground  transportation, 
hotels,  ail  breakfasts,  tours  of 
some  cities,  and  a  hamfest  in 
most  cities  with  dinner,  came 
to  $550  per  person.  Not  bad  for 
a  three-week  trip  to  five  major 
cities.   The   regular  tourist 


round-trip  fare  to  Rome  alone 
was  $625  at  that  time. 

Everyone  had  a  fantastic 
time.  I  still  meet  people  at  ham- 
fests  and  conventions  who 
were  on  the  trip  and  say  they 
wish  we  could  do  it  again,  It  was 
a  memory  ail  of  us  will  carry 
with  us. 

At  $550,  we  obviously  didn't 
make  any  money,  But  then, 
despite  the  claims  of  my 
critics,  money  has  never  been 
anythi ng  more  to  me  than  a  way 
to  get  things  done,  so  I  have 
tended  to  just  scrape  by. 

The  tour  was  in  October, 
1963,  just  at  the  time  that  the 
League  petitioned  the  FCC  for 
what  they  amusingly  called 
"incentive  licensing."  This 
beaut,  for  those  of  you  who 
were  not  there,  called  for  throw- 
ing most  of  us  off  the  phone 
bands  we  had  been  using  and 
forcing  us  to  take  a  new  license 
exam  to  get  back  our  previous 
privileges.  It  went  over  like  a 
lead  balloon.  Sales  of  ham 
equipment  dropped  from  $35 
million  in  1963  to  under  $5 
million  in  1965,  largely  in  re- 
sponse to  this  fiasco.  Ham 
growth  stopped  in  its  tracks, 


not  going  into  the  plus  column 
for  over  ten  years  after  this 
bomb, 

The  reaction  of  many  hams 
was  to  look  desperately  efse- 
where  for  some  organized  sup- 
port. Suddenly  my  little  travel 
ciub  was  being  pushed  to 
become  a  national  organiza- 
tion. The  $1  membership  fee 
was  increased  to  $10  and  the 
loAR  was  up  and  running.  The 
purposes  of  the  Institute  were 
to  do  the  things  which  the 
ARRL  could  not  or  would  not 
do,  such  as  lobby  in  Washing- 
ton, furnish  cash  for  hams 
fighting  legal  battles  which 
could  affect  us  all,  etc.  It  was 
set  up  so  as  not  to  challenge 
the  ARRL  in  any  of  the  ac- 
tivities it  was  actually  doing. 

This  is  not  the  place  to  cite 
all  of  the  dirty  tricks  the  ARRL 
cooked  up  to  try  to  scuttle  the 
Institute,  Several  ARRL  direc- 
tors bragged  to  me  that  the 
League  would  spend  any 
amount  of  money  to  shoot 
down  the  Institute  and  it  didn't 
take  long  before  I  realized  that 
this  was  a  fact.  Directors 
rushed  around  to  every  club  in 
their  divisions  denouncing  any 


Corrections 


Two  errors  exist  in  " Light  Up 
Your  Life"  (December,  1978). 
First,  the  PC  board  layout  (Fig, 
2)  should  be  replaced  with  the 
one  shown  here.  The  original 
Fig.  2  shows,  incorrectly,  the 
component  side,  rather  than  the 
foil  side.  Second,  the  pin  num- 
bering scheme  for  the  5th  digit 
readout  (Fig.  1)  contains  two  pin 
11s.  The  lower  pin  11  should  be 
labeled  1. 

We  regret  the  trouble  that 
these  errors  may  have  caused. 

Gene  Smarte  WB6TOV 
News  Editor 

Since  the  time  that  I  wrote 
the  article  for  the  WR7AEK  bat- 


tery charger,  Tri-Tek  has 
stopped  advertising  in  73, 
Please  print  their  address  as 
follows:  Tri-Tek,  Inc.,  7808  N. 
27th  Ave.T  Phoenix  A2  85021, 
995-9352,  Please  send  your 
money  to  them  and  not  to  me. 
Specify  you  want  the  "  WR7AEK 
battery-charger  kit,"  not  flthe 
thing  by  WA7DPX  in  73 
Magazine^  For  Mr.  R.  B. 
Hintenoch  and  others  who  have 
written  (or  called)— no  SASE, 
no  answer  I  have  enough  bills 
without  making  the  post  office 
rich.  Thanks  to  those  who  have 
written  letters  to  me  about  the 
article. 

James  Wynta  WA7DPX 
Casa  Grande  AZ 
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Fig,  2,  "Light  Up  Your  Life. "  PC    board. 
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ham  supporting  the  Institute  as 
a  traitor  to  amateur  radio.  A 
newsletter  began  being  sent  to 
clubs  everywhere  and  to  every 
member  of  the  Institute  (I 
published  their  calls)  telling 
themT  month  after  month,  thai  I 
was  a  crook,  that  everyone  in- 
volved with  the  Institute  was  a 
crook,  that  I  was  going  to  kill 
amateur  radio,  etc.  Dick  Cowan 
dutifully  helped  with  some 
similar  comments  in  CQ< 

In  the  midst  of  this  increas- 
ing warf  I  got  involved  with  a 
really  miserable  divorce. 
Unless  you've  been  through 
something  like  that,  you  don't 
know  what  it  is.  It  stopped  me 
more  than  anything  else  for 
quite  some  time.  I  realized  this 
and  got  together  with  the  board 
of  directors  of  the  Institute  and 
insisted  that  they  find  someone 
else  to  act  as  secretary  for  the 
organization  until  I  could  get 
back  into  better  working  shape. 

The  board  tried  hard  to  find 
someone  to  work  for  the  same 
price  I  did  . . .  nothing.  They 
finally  settled  on  Dave  Mid- 
delton  W7ZC,  who  would  do  the 
work  but  insisted  on  a  very 
nice  salary  for  his  time,  even 
though  he  was  retired.  This 
resulted  in  the  funds  which  I 
had  built  up  for  the  Institute  be- 
ing spent  for  his  salary  and  lit- 
tie  else,  finally  running  out 
completely.  My  main  expenses 
had  been  for  publishing  and 
mailing  newsletters  to  Con- 
gress telling  them  about  the 
good  things  radio  amateurs 
had  been  doing  .  .  .  such  as 
helping  get  medicine  to  remote 
parts  of  the  world  and  the  ama- 
teur radio  service  during  the 
Alaska  earthquake. 

By  the  time  I  had  managed  to 
get  back  into  some  sort  of  good 
working  shape,  the  Institute 
had  collapsed  from  the  attacks 
of  the  ARRL  and  the  internal 
bleeding  by  the  secretary.  I 
decided  to  sign  up  again  as 
secretary,  but  instead  of 
soliciting  members,  I  decided 
to  do  the  needed  work  myself.  It 
was  more  trouble  to  get  mem- 
berships, fight  off  the  ARRL, 
send  out  membership  cards, 
etc.,  than  to  spend  the  needed 
PR  money  out  of  my  own 
pocket  to  get  the  job  done. 

MORE  HAM  TOURS? 

With  the  1963  trip  such  a  suc- 
cess, I  wanted  to  do  more  of 
this  ham-to-ham  friendship  ac- 
tivity. I  announced  another  ham 
tour  of  Europe  in  73  for  1965 
and  waited  for  the  deluge  of 
people  to  sign  up.  The  first  trip 
had  been  so  much  fun  for  every- 
one involved  that  I  felt  we 
would  have  an  even  better  trip 
the  second  time.  Imagine  my 
surprise  when,  on  looking 
closely  at  the  list  of  those 
signed  up,  I  found  that  virtually 
all  of  the  people  were  repeaters 
from  the  first  trip.  It  was  then 
that  I  realized  that  there  was  a 


very  limited  number  of  hams 
with  $550  and  the  time  for  such 
a  trip,  I  called  it  off. 

We  did  try  it  again  in  1968 
and  had  a  very  nice  tour  of 
Europe,  visiting  Madrid,  Am- 
sterdam, Paris,  Copenhagen, 
etc.,  but  the  smaller  crowd  in- 
volved confirmed  again  that  the 
number  of  hams  able  to  par- 
ticipate in  such  a  tour  is  very 
limited.  Hams  are,  for  the  most 
part,  middle  and  lower-middle 
income  people,  and  not  many 
can  afford  the  luxury  of  a  three- 
week  vacation  in  Europe  with 
the  XYL.  Better  to  put  the 
money  into  a  new  rig,  I  sup- 
pose. 

WHITHER  THE  INSTITUTE? 

In  view  of  the  present  grow- 
ing disenchantment  with  the 
League  over  their  bumbling  of 
the  WARC  planning  and  other 
recent  problems,  is  there  a 
need  for  a  second  national 
amateur  organization?  Right 
now  I  don't  see  any  serious 
need  for  one.  There  is  no  ques- 
tion that  with  the  usual  20-20 
hindsight,  we  can  see  that  we 
sure  should  have  had  one  last 
year  to  get  the  WARC  situation 
covered  in  Africa. 

If  we  do  manage  to  come 
through  WARC  with  enough 
ham  bands  to  survive  as  a  hob- 
by, then  we  will  definitely  need 
a  second  national  ham  society. 
The  key  to  the  whole  situation 
facing  us  is  a  political  one,  and 
this  means  that  if  we  are  going 
to  cope  with  the  government, 
the  FCC,  the  ITU,  etc.,  we  must 
have  a  strong  lobby  in  Wash- 
ington. That's  where  the  power 
is,  and  that's  where  we  need  to 
be  covered. 

A  good  lobby  can  not  only 
put  pressures  on  the  FCC  to 
prevent  gross  miscarriages  of 
justice  like  the  recent  linear 
amplifier  ban  and  the  220  MHz 
maneuvering  by  CB  and  the 
maritime  interests,  but  it  could 
also  help  us  get  things  through 
Congress  and  put  pressure  on 
other  government  agencies  to 
support  amateur  radio,  which 
we  need  desperately  at  WARC. 

At  the  last  WARC,  where  I 
was  one  of  the  two  active  ham 
delegates,  I  found  that  this  lack 
of  clout  in  Washington  had  re- 
sulted in  amateur  radio  having 
little  more  than  lip  support  by 
even  the  U.S.  delegation. 
Despite  the  official  U.S.  posi- 
tion that  amateur  radio  would 
be  supported  100%,  the  private 
instructions  of  the  delegates 
from  their  organizations  were 
that  if  their  service  lost  any  fre- 
quencies, they  were  to  be 
replaced  by  frequencies  taken 
from  the  nearest  ham  band.  Our 
allocations  were  considered  a 
sort  of  emergency  supply 
source  for  frequencies.  The 
delegates  pointed  out  that  this 
was  purely  a  political  matter 
that  the  service  with  the  least 
clout  was  bound  to  be  the  loser. 


Just  about  every  other  user  of 
radio  frequencies  maintains  a 
strong  lobby  in  Washington,  so 
they  come  first. 

NOVICES  ON  220? 

The  Canadians  are  all  upset 
over  an  ARRL  proposal  to  open 
the  220  MHz  ham  bands  to 
Novices.  Frankly,  if  I  already 
didn't  have  a  petition  on  file 
with  the  FCC  for  this  band  to  be 
opened  for  Communicator  use, 
Td  probably  get  upset,  too.  Not 
very  much,  though. 

The  ARRL  has,  in  the  past, 
endorsed  the  Communicator 
idea  for  220  and  not  a  few  of  the 
major  manufacturers  are  quite 
convinced  that  such  a  new 
class  of  license  is  in- 
evitable .  .  .  and  soon.  For  my 
part,  I  think  I  could  get  up  in 
front  of  a  large  group  of 
amateurs  and  argue  effectively 
either  for  or  against  a  Com- 
municator license.  There  are 
many  benefits  to  be  derived 
from  such  a  plan  . . .  and  there 
are  many  drawbacks, 

I  filed  the  original  petition  so 
long  ago  that  I  forget  just  when 
it  was  .  .  .  about  ten  years  ago,  I 
think.  My  scheme  in  filing  it 
was  to  present  a  viable  alter 
native  to  taking  the  band  away 
for  CB  use  and  hopefully  to 
divide  the  manufacturers 
enough  so  that  CBers  wouldn't 
take  our  band.  I  figured  that  if 
the  Communicator  Class  li- 
cense actually  did  go  through, 
it  would  have  more  benefits 
than  drawbacks,  although  I  feit 
that  the  two  proposals  might 
just  defeat  each  other  with  the 
result  that  there  would  be  no 
major  change  in  220. 

The  League  surprised  me 
with  a  historic  first ..,  they 
supported  the  Wayne  Green 
petition,  They  realty  had  little 
other  choice.  With  the  CB  man- 
ufacturers pushing  hard 
through  the  EIA  (Electronic  In- 
dustries Association),  the 
ARRL  had  to  come  out  with  a 
positive  move.  To  just  try  to 
hold  the  status  quo  was  far  too 
weak  an  argument  and  would 
obviously  lose  the  220  MHz 
band  for  amateurs.  To  come 
out  with  a  third  proposal  would 
split  the  ranks  too  much  for 
success  . . .  so  they  had  to  sup- 
port my  proposal,  much  as  they 
hated  the  idea.  J  had  a  good 
laugh  with  several  of  the  direc- 
tors over  this. 

As  a  passing  matter  and  off 
the  point,  I  am  on  good  terms 
with  some  of  the  ARRL  direc- 
tors and  hold  a  few  of  them  in 
great  respect.  I'm  not  personal- 
ly at  war  with  anyone  at  the 
ARRL  and  hold  no  personal 
grievances.  Pm  neither  in  awe 
of  nor  afraid  of  the  men  running 
the  show.  They  don't  seem  to 
feel  the  same  about  me,  so  we 
do  have  difficulty  in  getting  to- 
gether. That's  a  pity,  for  I've 
found  that  even  the  widest  dif- 
ferences can  usually  be  over- 


come if  people  will  sit  down 
and  discuss  things.  This  pre* 
sumes  that  those  participating 
are  honestly  motivated. 

At  any  rate,  now  that  the  220 
threat  to  CB  has  finally  been 
laid  to  rest,  I  think  the  ARRL 
wanted  to  put  a  stop  to  the  pro- 
posed Communicator  Class  li- 
cense and  felt  that  the  safest 
way  to  do  this,  while  still  ap- 
pearing to  support  the  manu- 
facturers, was  to  put  in  a 
counterproposal.  This  would  in 
all  probability  stall  things  for  a 
few  more  years  and  permit  the 
whole  matter  to  eventually  be 
washed  away. 

I  see  no  real  point  in  taking 
up  any  argument  for  or  against 
releasing  tens  of  thousands  of 
Novices  on  220  MHz  since  1 
don't  think  the  ARRL  is  serious 
about  it. 

ST.  LOUIS,  MARCH  31 

Mark  off  March  31  on  your 
calendar  and  plan  to  come  to 
St.  Louis  for  one  of  the  most 
fun  hamfests  yet.  It'll  be  worth 
the  trip.  I'll  be  there  to  talk 
about  hamming  and  also  about 
microcomputers  and  answer 
any  questions  you  have,  Ses- 
sions like  this  are  great 
because  there  are  a  lot  of 
things  that  I  can  tell  you  in  per- 
son that  I  wouldn't  dare  to 
write. 

What  started  out  as  a  simple 
visit  by  Wayne  Green  to  St. 
Louis  has  been  escalated  into  a 
full  fledged  hamfest.  It  will  be 
at  the  H.  J.  Cervantes  Conven- 
tion Center  and  there  wilt  be 
forums  on  many  aspects  of 
amateur  radio  all  through  the 
day.  Planned  are  sessions  on 
OSCAR-AMSAT,  repeaters, 
RTTY,  10MO  international, 
YLRL  International,  SWOT, 
linear  amplifiers,  DX  with 
Father  Moran  9N1MM  from 
Nepal,  SSTV  by  Robot,  anten- 
nas by  Hy-Gain,  and  some  spe- 
cial sessions  for  the  XYLs,  etc. 

Exhibits?  You  bet.  So  far  the 
following  are  signed  up  or  ex- 
pected: Yaesu,  Kenwood, 
Robot,  VHF  Engineering,  Hy- 
Gain,  MFJ,  HAL,  ETC,  Kan- 
tronics,  Ham  Radio  Center, 
Henry  Radio,  Cu  she  raft,  Tenna- 
lab+  Sinclair,  Telrex,  Rohn, 
Southwest  Technical  Products, 
CB  Products,  Ten-Tec,  DSI,  Info 
Tech,  Microlog,  Radio  Shack, 
Drake,  DenTron,  Icom  . . .  and 
there  will  be  a  lot  more.  Dealers 
will  be  coming  with  some  fan- 
tastic special  prices. 

Just  to  get  the  show  off  to  a 
good  start,  111  be  in  a  day  ahead 
and  will  be  on  the  radio  and 
television  stations  through  a 
good  deal  of  Friday  drumming 
up  interest  in  the  hamfest  for 
Saturday. 

The  event  is  going  to  be 
called  "ARCH  MARCH"  .  .  . 
ARCH  for  the  famous  St.  Louis 
Arch  and  MARCH  for  Midwest 
Amateur  Radio  and  Computer 
Hobbyists.  The  show  will  be  put 
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on  by  an  amalgamation  of  22 
clubs  in  the  area,  led  by  Bob 
Heil  K9EID. 

The  idea  for  the  hamfest 
grew  out  of  a  phone  call  to  me 
from  Bob  Heil.  He  wanted  to 
get  me  out  to  talk  to  the 
Marissa  Amateur  Radio  Club 
(Marissa,  Illinois).  The  more  we 
talked,  the  bigger  it  grew.  On 
December  15,  Bob  met  wKh  rep- 
resentatives of  nine  area  ham 
clubs  and  the  show  was  on  the 
road. 

There  has  been  a  need  for  a 
hamfest  in  the  St.  Louis  area 
and  I'm  delighted  to  see  this 
shaping  up  so  quickly  and  so 
well.  The  idea  is  to  make  this  a 
yearly  event.  If  you  can  possi- 
bly make  it  to  the  hamfest, 
please  come  and  help  make 
this  a  winner.  Bring  all  the 
hams  that  you  can- 
Since,  as  far  as  I  know,  I'm 
not  on  the  program  to  speak  at 
either  Dayton  or  Atlanta,  this 
may  be  the  only  place  where 
you  will  have  an  opportunity  to 
find  out  what  is  really  going 
on  , > ,  and  to  ask  the  questions 
you  wish  you  could  get  an- 
swered, 

SWISS  REPEATER 
They  may  not  have  as  many 


repeaters  in  Europe  as  we  do, 
but  you  can't  fault  them  on  in- 
novations, A  Swiss  repeater 
has  a  very  sophisticated  receiv- 
ing  system  ...  it  uses  a  micro- 
processor to  check  the  direc- 
tion from  which  a  received  sig- 
nal is  coming  and  switches  the 
receiving  antenna  to  that  bear- 
ing from  an  omnidirectional 
pattern.  It  can  also  be  used  to 
check  the  location  of  the  sta- 
tion and  compare  that  with  the 
callsign.  Does  that  give  you 
repeater  owners  any  ideas? 
The  Swiss  repeater  is  so  effec- 
tive that  it  is  able  to  cover  vir- 
tually all  of  France. 

HELP  YOUR  LIBRARY 

Presumably  you  enjoy  73 
Magazine  and  realize  that  if 
more  hams  would  read  it,  they 
would  gel  a  lot  more  enjoyment 
out  of  amateur  radio.  The  ar- 
ticles are  also  top-notch  for 
getting  newcomers  fired  up 
with  an  interest  in  amateur 
radio.  You  can  help  enrich 
some  lives  by  making  sure  that 
73  is  in  your  local  library.  Oh,  it 
won't  cost  you  anything  except 
the  time  to  check  and  ask. 

If  you  find  that  it  is  not  in 
your  library,  please  make  sure 
that  the  head  librarian  knows 


that  you  think  it  should  be 
there-  You  might  point  out  that 
73  is  the  largest  of  the  ham 
magazines  and  has  more  ar- 
ticles than  any  other .  .  . 
indeed,  more  than  all  the  others 
combined  some  months!  73  is 
more  of  an  ongoing  en- 
cyclopedia of  amateur  radio 
than  just  a  ham  magazine. 

In  most  cases,  by  the  time 
two  or  three  people  have  asked 
that  73  be  in  your  local  library, 
and  they  know  where  to  write, 
we'll  be  getting  a  purchase 
order  from  them.  And  what 
school  library  is  adequate 
without  this  reference?  Let's 
see  what  you  can  do. 


NOVEMBER  WINNER 

Dr.  Ralph  E.  Taggart 
WB8DQT  will  be  receiving  our 
$100  bonus  check  for  the 
November  issue's  most 
popular  article,  "Be  A  Weather 
Genius."  Keep  those  Reader 
Service  card  ballots  coming  in! 

COINCIDENCE 

During  the  recent  Aspen  ham 
industry  conference,  we  had 
quite  a  group  sitting  around  a 
table   at   one   of   the   nicest 


restaurants  in  town.  I  had  just 
handed  out  some  brochures  by 
a  ham  advertising  agency  pro- 
moting the  use  of  a  ham-run  ad 
agency  for  advertising  and  mar- 
keting when  the  waiter  asked  if  I 
was  a  ham.  I  said  sure,  and  he 
asked  my  call  letters.  Just  to  be 
smart,  I  turned  my  belt  buckle 
with  my  call  engraved  on  it  up 
and  looked  at  it  +  ..  and  read  off 
W2NSD/1.  The  waiter  gave  a 
laugh  and  introduced  himself 
as  Fred  VVBOFOR,  and  said  that 
he  was  the  one  who  had  made 
the  belt  buckle  for  me, 

I'd  tried  to  get  in  touch  with 
him  the  year  before,  but  he'd 
been  away  during  our  confer- 
ence. Colorado  Silver,  located 
in  Aspen,  had  been  advertising 
in  73  and  turning  out  extraor- 
dinarily good  belt  buckles  for 
hams  who  are  proud  of  their 
calls.  The  buckles  come  in 
bronze  for  $1 3.50  and  have  to  be 
one  of  the  nicer  gifts  a  wife  can 
give  a  ham.  I  wear  mine  a  lot  and 
it  gets  noticed.  I  remember  once 
in  BerneT  Switzerland,  when  a 
woman  saw  it  and  said  that  her 
son  was  a  ham  . .  .  etc.  For  a  bit 
extra  they  are  available  in  solid 
silver.  You  can  look  up  their  ads 
during  1978  in  the  April  and 
June  issues. 


New  Products 
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ged,  compact  unit  which  fits 
easily  into  the  palm  of  the  hand, 
the  LX  303  features  a  large, 
1/2-inch,  angle-mounted  LCD 
readout  for  high  readability  in- 
doors and  out,  even  in  bright 
sun  fight.  A  reading  rate  of  3 
readings  per  second  makes  ac- 
curate reading  fast  and  conve- 
nient. Battery  life  is  200  hours 
minimum  (300  hours  typical) 
from  a  single  9-V  alkaline  bat- 
tery. Handy  battery  check 
capability  Is  also  provided. 

Ruggedness  is  achieved  in 
the  LX  303  by  combination  of 
light  weight  (12  oz.,  including 
battery),  compact  size,  a  high- 
impact  thermo-plastic  case, 
and  glass-epoxy  PC  board  con- 
struction. Ruggedness  is  fur- 
ther enhanced  by  a  snap-on 
cover  which  protects  the  entire 
front  pane!  during  storage  or 
transmit,  whether  in  a  brief- 
case, toolbox!  or  storage  bin. 
The  snap-on  cover  can  also  be 
used  to  store  the  test  lead  set 
included  to  effect  a  totally  self- 
contained,  protected  instru- 
ment. All  input  jacks  are  re- 
cessed for  operator  satety. 

Reiiability  is  assured  by  the 
use  of  LSI  circuitry  and  laser- 
trimmed  tbin-fiim  resistor  net- 
works for  low  parts  count.  The 
excellent  overload  character* 
istics  provide  1000-volt  protec- 


tion on  all  dc  voltage  ranges  ex- 
cept the  200  mV  range  (which  Is 
protected  to  500  V).  All  ac 
ranges  are  protected  to  600  V. 
All  Ohms  ranges  are  protected 
to  120  V,  Maintainability  is  also 
excellent,  due  to  the  use  of 
sockets  for  the  major  com- 
ponents (including  the  display) 
and  the  extensive  use  of  stan- 
dard components.  The  unit  is 
covered  by  a  1-year  warranty. 

A  full  complement  of  acces- 
sories is  also  available,  in- 
eluding  an  ac  adapter  (115  V  ac 
and  220  V  ac  versions),  a  pad- 
ded vinyl  carrying  case,  a  10-A 
dc  current  shunt,  a  x10  dc  V 
probe  adapter  which  protects 
the  input  to  10  kV,  and  a  x100 
40-kV  dc  probe.  For  further  infor- 
mation, contact  The  Hickok 
Electrical  Instrument  Company, 
10514  DuPont  Ave,,  Cleveland 
OH  44108;  (216}-541-B060. 
Reader  Service  number  H35. 

PALM-SIZE  CSC  MAX-550 
MHZ  COUNTER 

The  newest  and  most  capa- 
ble frequency  counter  in  the 
"Max"  line  from  CSC  is  the 
MAX-550,  a  newT  palm-size  fre- 
quency counter  which  boasts  a 
1-kHz-to-550-MHz  range.  This 
counter  is  no  bigger  than  most 
pocket  calculators. 

The  counter's  50-Ohrn  input 
(via  a  BNC  connector)  has  a  sen- 
sitivity in  the  milliwatt  range.  Its 


6-digit  LED  display  features 
1-kHz  resolution.  Any  of  several 
sources  of  7-1 2  V  dc  can  be  con- 
nected through  the  counter's 
coaxial  power  connector.  And  a 
number   of   accessories — in- 


cluding cables,  a  case,  alter- 
nate power  sources,  and  so 
on— will  be  offered. 

Additional  information  is 
available  from  Continental 
Specialties    Corporation,    70 
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Fulton  Terrace,  New  Haven  CT 
06509;  (203^624+3103.  Reader 
Service  number  G9. 

NDI  ANNOUNCES 

800-CHANNEL  2  METER 

TRANSCEIVER 

NDI,  Inc.,  has  announced  the 
HC-1400,  a  new  high-perfor- 
mance 2  meter  FM  mobile  trans- 
ceiver. This  microprocessor- 
controlled,  digitally-synthe- 
sized unit  has  800-channel 
capability  within  the  amateur 
144-148  MHz  band,  and  offers 
5-  or  10kHz  channel  spacing.  A 
fast-acting  single  knob  selector 
shifts  LED  digital  frequency 
readout  in  10kHz  steps,  and  the 
rig  also  has  a  100-kHz  "speed* 
up1'  button.  Transmit  offsets  are 
preprogrammed  and  switchable 
to  plus  or  minus  600  kHz, 
Simplex  operation  is  also 
available.  This  set  can  be  pro- 
grammed to  hold  three  Tx*Rx 
pairs  in  memory,  and  has  capa- 
bility for  instant  recall.  The 
receiver  uses  an  FET  front  end 
with  three  coax  resonators,  a 
crystal  lattice  filter  and  multi- 
tuned  circuits  in  a  dual  M.  The 
FM  transmitter  delivers  25  W 
output  at  13.8  V  da  Power  is 
reducible  to  5  W.  Size:  7.1'  W  x 
2.6' ?  H  x  10. 1"  D.  A  mounting 
bracket  and  a  detachable  micro- 
phone are  also  supplied.  For 
further  information,  contact 
NDI.  22125%  South  Vermont. 
Torrance  CA  90502;  (212h32fr 
3312.  Reader  Service  number 
N19. 

TEMPO  800-CHANNEL  HAND 
HELD  TRANSCEIVER 

The  amazing  pocket-sized 
Tempo  S1  SYNCOM  offers  the 
first  fully-synthesized  800- 
channei  2  meter  miniature 
amateur  hand-held  transceiver. 
Other  units  which  are  larger, 
heavier,  and  similarly  priced  (by 
the  time  you  add  crystals,  bat- 
teries,  chargers,  and  antennas) 
can  offer  only  6  channels.  The 
S1's  price  of  $349  includes  the 
battery  pack,  charger,  telescop- 
ing antenna— and  800  chan- 
nels! 

Top-panel   thumbwheels  al* 


low  selection  of  the  receive  fre- 
quency to  10  kHz.  The  +  5-kHz 
slide  switch  offsets  to  5  kHz  if 
desired.  Then  you  have  the 
choice  of  transmitting  simplex, 
+  600  kHz,  or  -600  kHz. 

The  S1's  separate  speaker 
and  microphone  are  both  built- 
in.  Rf  output  is  better  than  1.5 
Watts  nominal.  A  matching 
30-Watt  output  amplifier  is 
available  for  mobile  or  fixed 
operation.  The  dual -conversion 
receiver  section  has  a  sensitivi- 
ty of  better  than  0.5  microvolts 
nominal  for  20  dB  of  quieting, 
and  spurious  and  harmonic  at- 
tenuation is  60  dB  nominal 
below  the  carrier  power  level. 
Measuring  2.5"  wide  x  6.5"  long 
x  1,6"  deept  the  unit  weighs  16 
ounces  with  batteries. 

The  Tempo  StT  is  the  S1  with 
a  factory-installed  12-button 
touchtoneTM  pad  ($399).  Ac- 
cessories for  the  S1  and  S1T  in* 
elude  the  TS-CC  heavy  leather 
holster  with  snapped  belt  loop 
($16),  the  S30  matching  30-Watt 
amplifier  ($89),  the  T3-MC 
cigarette-lighter-plug  mobile 
charger  ($6).  the  TS-HA  rubber- 
coated  flexible  antenna  ($8), 
and  a  full  line  of  tone  ac- 
cessories, ail  types  of  touch- 
tone  padst  many  different  am- 
plifiers, and  power  supplies. 

The  Tempo  S1  and  S1T  and 
accessories  are  available  from 
dealers  throughout  the  US  and 
all  over  the  world.  Henry  Radio, 
11240  West  Olympic  Boulevard, 
Los  Angeles  CA  90064;  (21 3h 
477-6701,  Reader  Service  num- 
ber H3. 

Morgan  W.  Godwin  W4WFL 
Peterborough  NH 

HUSTLER  INTRODUCES  NEW 

2  METER  MAGNETIC-MOUNT 

ANTENNAS 

The  new  Hustler  Model 
BBLM-144A  2  meter  magnetic- 
mount  antenna  was  recently  an- 
nounced by  New-Tronics.  The 
base-loaded  52"  antenna  offers 
a  unique  magnetic-mount  de- 
sign with  much  stronger  grip 
per  square  inch  of  magnetic  sur- 
face than  Is  normally  available 
in  magnetic  mounts. 


The  HC-1400.  NOI's  new  2m  transceiver. 


Careful  design  of  the  shunt- 
fed  matching  system  guaran- 
tees maximum  signal  radiation 
at  the  point  of  lowest  swr.  The 
tapered  stainless  steel  radiator 
provides  maximum  protection 
against  flutter  and  detuning  at 
freeway  speeds.  The  power 
capacity  exceeds  200  Watts. 
The  BBLM-144A  includes  17'  of 
top-quality  RG*58  coaxial  cable 
with  factory-installed  connec- 
tors. 

The  SFM  2  meter  mobile 
antenna  with  magnetic  mount 
also  intcudes  17'  of  RG-58  coax- 
ial cable  with  factory-installed 
connectors.  The  54"  tapered 
whip  is  ground  of  17-7  PH  stain- 
less steel.  A  bandwidth  of  6 
MHz  and  better  than  2:1  vswr 
can  be  expected.  The  power 
capacity  is  100  Watts, 

For  further  information,  con- 
tact: Sales  Department,  New- 
Tronics  Corporation,  15800 
Commerce  Park  Drive,  Brook- 
park  OH  44142.  Reader  Service 
number  N2. 

NEW  BEARCAT*  THIN 
SCANTM  is  WORLD'S 

SMALLEST  SCANNER  RADIO 

A  new  portable  scanner 
radio,  just  2  V*  inches  wide  and  1 
inch  thick,  has  been  intro- 
duced by  Electra  Company. 
Named  the  "Bearcat  Thin 
Scan,"  it  Is  described  by  Electra 
as  the  "world's  smallest  scan- 
ner radio/'  Because  of  its  ex- 
ceptionally small  size  and  light 
10-ounce  weight,  the  radio  is  a 
truly  practical  pocket  portable 
unit.  Featuring  a  rugged  all- 
metal  case  with  a  polished, 
anodized  aluminum  front  cover, 
the  radio  Is  expected  to  be 
especially  popular  with  profes- 
sionals and  others  who  require 
a  scanner  in  demanding  on*the- 
go  situations. 

The  new  Bearcat  Thin  Scan 
has  4  channels  and  receives 
both  "low  band"  (36-44  MHz) 
and  'high  band"  (15M04  MHz) 
with  excellent  0.6-microvolt 
sensitivity.  Each  channel  is  pro- 
vided with  a  lockout  control  for 
bypassing  when  desired.  The 
radio  can  be  operated  from  ex- 
ternal power  as  well  as  Internal 
batteries.  Also  contributing  to 
the  radio's  versatility  are  provi- 
sions for  plugging  in  an  external 
battery  charger,  headphone, 
and  external  speaker.  A  flexible 
"rubber  ducky"  antenna  is  sup- 
plied, but  the  radio  can  also  be 
used  with  wire  antennas. 

For  further  information,  con- 
tact Electra  Company,  PO  Box 
29243.  Cumberland  IN  46229. 
Reader  Service  number  E40\ 

YAESUS  FT<7 

I've  owned  my  FT-7  low-power 
mobile  rig  for  a  year  now  and 
have  really  enjoyed  it.  I  bought  it 
on  Okinawa  while  with  the  US 
Navy,  so  I  have  the  Japanese 
version  instead  of  the  US  one. 
The   main    difference   is   the 


The  new  Bearcat*  Thin  Scan  r*f 


language  of  the  manual. 

The  FT-7  covers  500  kHz  of 
the  80-15m  amateur  bands,  plus 
one  500-kHz  portion  of  ten 
meters  (28.5  to  29.0  MHz).  The 
FT-7  operates  on  USB,  LSB.  and 
CWT  with  a  choice  of  vfo,  RIT,  or 
fixed  channel  operation.  The 
rear  panel  has  provisions  for  a 
standard  SO-239  rf  connector,  a 
ground  post  with  butterfly  nut, 
subminiature  jacks  for  key  and 
external  speaker,  a  six-prong 
plug  for  power,  and  a  multi-pin 
jack  for  an  external  vfo  (al- 
though they  don't  make  a  vfo 
specifically  for  this  radio). 

The  FT-7  Input  power  is  20 
Watts  dc.  The  receiver  Is  rated 
at  .5  uV  sensitivity  for  a  20-dB 
S/N  ratio.  It  has  an  audio  band* 
width  of  2.4  kHz  -  6  dB  and  4.0 
kHz  -  60  dB,  The  audio  output 
is  3  Watts  with  10%  THD  into  4 
Ohms.  The  FT-7  requires  .4 
Amps  on  receive  and  3  Amps  on 
transmit  of  13.8  V  dc.  It 
measures  9"  W  x  3M  H  x  12"  D. 

The  FT-7  came  well-packed 
and  included  a  hand  mike,  3 
subminiature  connectors,  a 
fused  power  cable,  an  rf  con- 
nector, a  phone-plug-to-sub* 
miniature-connector  adapter, 
and  a  mobile  mounting  bracket. 

My  personal  impressions  are 
very  favorable.  The  audio  is 
clear  and  crisp,  and  the  styling 
is  smart  and  functional.  I've  had 
no  trouble  working  the  world 
with  just  the  FT-7  and  a  trap  ver- 
tical. My  only  two  complaints 
are  the  lack  of  a  CW  filter  and 
the  inconvenience  of  only  hav- 
ing one  ten  meter  position  on 
the  radio.  Overall,  it  is  a  very 
nice  radio. 

Yaesu  will  soon  be  coming 
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out  with  the  FT-7Bf  which  is 
basically  the  same  radio  with 
the  addition  of  all  of  the  ten 
meter  band  and  with  the  power 
having  been  raised  to  50  Watts 
input.  Reader  Service  number 
Y1. 

John  Price  WD8GPBKA6JP 

Warren  OH 

MODULAR  TERMINAL  STRIPS 

TS*6MD  terminal  strips  are 
2*position  modules  which  are 
end-stachable  via  interlocking 
dovetails  to  create  strips  of  any 
desired  length.  Each  module 
consists  of  two  screw  terminals 
on  .200-inch  (5.08mm)  centers, 
each  terminated  with  a  .197- 
inch  (5mm)  long  x  ,039*inch 
(1mm)  diameter  pin  for  easy 
soldering  to  the  PC  board- 
Screw  terminals  feature  cor- 
rosion-protected tubular  clamp 
contacts  and  captive,  self- 
locking,  vibration-proof  screws 
for  secure  clamping  of  solid  or 
stranded  wires  16-26  AWG  with- 
out solder.  Bodies  are  molded 
of  durable  high-dielectric  nyion 
and  are  unaffected  by  severe 
environments.  Electrical  rating 
is  5  Amps  at  a  nominal  50  V  dc. 
TS-6MD  are  available  from 
stock  at  your  local  electronics 
store  or  directly  from  OK 
Machine  and  Toot  Corporation, 
3455  Conner  Street  Bronx  NY 
70475.  Reader  Service  number 
05. 

WIRE  WRAPPING  KIT 
OK's  new  wire-wrapping  kit 


features  selected  items  of  par- 
ticular value  to  the  prototype 
engineer  and  hobbyist  alike.  It 
includes  a  unique  new  wire- 
wrapping  toolt  a  roll  of  wire- 
wrapping  wire,  and  pre-stripped 
wire  in  4  popular  lengths. 

The  tool.  Model  WSU-30.  is  a 
combination  one  which  wraps 
and  unwraps  30  AWG  wire  on 
.025"  square  pins,  plus  strips  30 
AWG  wire  using  a  handy  built-in 
stripper,  The  wire  is  top-quality, 
Kynar-insulated,  silver-plated 
copper  Supplied  in  the  kit  are  a 
50-foot  roll,  as  well  as  pro-cut 
and  stripped  wire  in  insulated 
lengths  from  1-4  inches, 
stripped  1  inch  on  each  end. 
Available  with  blue  wire  as 
Model  WK-2B,  white  wire  as 
WK-2W.  yeitow  wire  as  WK-2Y, 
and  red  wire  as  WK-2R,  the  kit 
can  be  purchased  from  your 
local  electronics  dealer  or 
directly  from  OK  Machine  and 
Tool  Corporation,  3455  Conner 
Street  Bronx  NY  10475,  Reader 
Service  number  05. 


NEW  HUSTLER  FIVE-BAND 

TRAP  VERTICAL  FIXED 

STATION  ANTENNA 

Hustler  recently  introduced 
the  new  Model  5-8TV,  a  five- 
band  trap  fixed  station  antenna. 
The  unit  covers  10T  15,  20,  40r 
and  80  meters  (tuneable  to  75 
meters).  The  5-BTV  consists  of 
the  popular  Hustler  Model 
4-BTV  and  RM-80-S  resonator 
and  spider  assembly. 


OK's  TS-6MD  modulator  terminal  strips. 


In  restricted  or  unlimited 
space  locations,  the  Hustler 
S^BTV  delivers  top  signal  perfor- 
mance, consistent  contacts, 
five-band  operation,  and  com- 
plete coverage.  Switching  or 
matching  devices  are  not  re- 
quired. 

The  total  antenna  length  is 
25'5*\  It  is  constructed  of  the 
finest- quality  heat-treated 
seamfess   aluminum   and   all- 


stainless-steel  hardware.  The 
antenna  mounts  to  any  1Vj"- 
o.d.  vertical  support.  Vswr  is 
better  than  1.6:1  at  all  band 
edges.  The  power  capability  is 
the  full  limit  on  SSB  and  CW. 

For  further  information,  con- 
tact: Sales  Department-  New- 
Ironies  Corporation,  15800 
Commerce  Park  Drtve.  Brook- 
park  OH  44142^  Reader  Service 
number  N2. 
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and  Industry,  Government  of 
the  British  Virgin  Islands,  Tor- 
tola,    British   Virgin    Islands, 

B,W.I. 

Mr.  Swain  doesn't  say  if  the 
license  will  be  mailed  to  you  or 
you  must  pick  It  up.  Apply  early 
just  in  case  and  bon  voyage. 


NOVICE  CORNER 

Some  have  written  to  com- 
plain about  the  name  of  this 
section.  The  term  "novice"1 
doesn't  necessarily  apply  only 
to  Novice  license  holders.  It  just 
means  one  who  is  inexperi- 
enced. You  may  be  an  old-timer 
with  an  original  two-letter  call 
and  still  be  a  novice  when  it 
comes  to  DX.  This  part  of  the 
column  receives  more  comment 
than  any  other,  but  with  more 
than  100,000  new  licenses 
issued  since  1975, 1  guess  there 
reafly  are  a  lot  of  newcomers  ac- 
tive on  the  DX  bands  today. 

A  few  weeks  agof  I  was  call- 
ing a  C5  station  when  someone 
called  me  and  asked  where  the 
C5  was  located.  He  needed  to 
know   so   he   would   know    in 


which    direction   to    point    his 
beam, 

If  you  really  intend  to  be  a 
serious  DXert  one  of  the  first 
things  you  need  to  learn  is  the 
different  prefixes  used  by  each 
country  and  where  these  coun- 
tries are  located.  Any  DXer 
worth  his  bandwidth  should  be 
able,  when  he  hears  a  station,  to 
instantly  know  what  country  is 
calling  and  where  that  country 
is  located.  I  realize  that  with 
over  300  countries  on  the  DXCC 
countries  list,  that  seems  like  a 
formidable  task,  but  it  reaHy 
isn't  that  hard  and  It  comes 
naturally  with  experience. 

You  should  always  have  with- 
in fingertip  reach  at  the  op- 
erating position  a  copy  of  the 
ARRL  DXCC  countries  list,  a 
world  atlas,  and  a  Great  Circle 
beam  direction  chart  centered 
on  your  QTH. 

The  DXCC  countries  list  can 
be  obtained  by  writing  to  the 
ARRL  and  requesting  a  copy  of 
Operating  Aid  #7.  If  you  use  an 
ARRL  logbook,  then  you  can 
use  the  countries  list  in  the 
back  of  the  logbook.  Every  time 
you  hear  a  call  that  you  don't 
recognize,  look  it  up  in  the  coun- 


tries list  and  try  to  remember 
where  it  is  from.  Also,  study  the 
calls  of  the  countries  you  need 
so  when  you  hear  one,  you'll  im- 
mediately recognize  where  it  is. 

If  youYe  not  sure  where  a 
country  is  located,  look  it  up  in  a 
world  atlas.  It's  always  inter- 
esting to  locate  the  various 
countries  on  a  map.  You  can 
see  what  countries  they  border 
and  find  other  information  on  a 
map.  The  people  that  publish 
the  Catlbook  also  publish  a  very 
good  world  atlas  showing  the 
call  letter  prefixes,  zones,  con- 
tinents, etc.,  of  every  country  in 
the  world. 

A  Great  Circle  beam  direction 
chart  centered  on  your  QTH  will 
show  you  the  exact  direction  to 
point  your  antenna  in  order  to 
work  any  country  on  the  DXCC 
countries  list.  Order  one  from 
Interproducts,  2377  Poliard  Ct, 
Los  Gatos  CA  95030. 

With  these  tools  to  work  with 
and  a  little  practice  and  experi- 
ence, you  should  soon  be  able 
to  recognize  any  calf  you  hear 
on  the  bands  and  know  exactly 
which  direction  to  point  your 
beam  for  maximum  signal 
strength. 

HEARD  ON  THE  BAND 

Due  to  a  problem  with  the 
local  MARS  station  and  a  de- 
sire   to    relax    for    awhile, 


WA4YVG/VG9  on  Diego  Garcia 
has  gone  QRT.  QSL  to  102 
Schoolfield  Drive,  Danville  VA 
24541. 

That  EU  prefix  being  heard  is 
White  Russia.  Replace  it  with 
UC  and  you  have  the  correct 

call* 

YMBGD's  signal  has  definite- 
ly Improved.  Word  has  it  that 
the  FT-560  supplied  by  the 
NCDXF  is  now  on  line, 

A9Z  was  a  special  prefix  to 
mark  National  Day  in  Bahrein. 

Bhutan  has  begun  a  program 
of  training  wireless  operators 
in  the  hopes  of  becoming  self- 
sufficient  in  that  area.  It  is 
hoped  that  some  of  these  will 
become  hams. 

ZS6DN  has  a  two  meter 
beacon  on  144.13  MHz.  He 
would  like  reports  from  anyone 
hearing  it. 

In  the  Pacific  areaT  the 
Gilberts  go  independent  in  July 
and  will  thereafter  be  known  as 
Kiribati. 

If  you  are  looking  for  some 
old  XW8  QSLs.  this  might  help. 
XW8FN  is  Lloyd  Gruhn,  1640 
South  Parfet  Court,  Lake  wood 
CO.  XW8AL  is  now  F0DAJ. 
XW8LA  is  now  in  Pakistan  and 
can  be  reached  at  the  US.  State 
Department  W3HNK  is  report- 
ed to  have  the  old  XW8FN  logs. 

VP8PL  left  South  Georgia  in 
January. 
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Beats  island,  off  the  southern  coast  of  the  Dominican  Republic. 
This  island  is  the  site  of  the  HHRGD  DXpedifion. 


Some  JAs  are  looking  at  an 
island  a  few  hundred  miles 
from  Okino  Torishima  which 
they  feel  would  be  a  new  one 
because  it  is  under  separate 
administration. 

That  HDOE  heard  during  the 
CQ  WW  Contest  was  from  the 
Kingdom  of  ChauMabamba 
Nudist  Camp.  A  special  QSL  is 
available  that  should  rekindle 
your  interest  in  QSL  card  co(* 
lecting.  QSL  to  WA8TDY/ 
K9LJG  with  usual  SASE. 

FY7BC  was  on  from  Devil's 
Island.  Ron  plans  to  submit 
documents  to  the  DXCC  desk 
showing  that  Devil's  Island  is 
administered  from  France  and 
should  be  considered  as  a 
separate  country. 

DX  NOTEBOOK 
Aves  Island  YVi 

A  big  operation  by  K1MM, 
YV5DFI,  YV5ANF,  and  YS1RRD 
is  being  planned  for  the  MarcW 
April  period.  Initial  thinking 
calls  for  three  stations  and  an 


allband  around-the-clock  opera- 
tion. 

Malpelo  HK9 

Early  plans  are  being  made 
by  the  Colombian  Radio  Club 
for  a  1980  effort.  Plan  ahead, 
Jan  Mayen 

LA7JO  keeps  the  following 
skeds  with  JX4GN  and  JX9WT: 
each  Wednesday/Thursday  at 
1700Z  on  14270  or  14240  kHz, 
same  time  Saturday  on  14270 
kHz,  earlier  at  1100Z  on  28570 
kHz,  0900Z  on  14270,  Sunday  at 
HOOZon  28570  kHz. 

Navassa 

The  recent  Navassa  opera- 
tion  was  a  huge  success  with 
over  22,000  QSOs.  S3B  ac- 
counted for  62%  of  the  total  and 
the  special  push  toward  Asia 
netted  902  JA  contacts.  Thirty- 
three  OSCAR  contacts  were 
made  and  one  six  meter  con- 
tact 

QSL  INFORMATION 

3Y0BZ  to  VE7ZQ 
3Y1VCtoLA1VC 


Ham  Help 


I  have  been  an  avid  reader  of 
your  magazine  since  1973f  when 
I  discovered  it  on  a  newsstand 
at  the  PX  at  Ft  Jackson  S(X  I 
have  been  in  the  Air  Force  four- 
teen years  as  an  electronics 
technician.  Now  I  am  stationed 
in  Germany  and  am  so  tired  of 
waiting  for  Stars  &  Stripes 
bookstores  to  stock  your  latest 
issues  every  month  that  I  just 
gotta  subscribe!  You  put  out 
the  best  magazine  I  have  seen. 

I  have  been  poring  over  all  the 
back  issues  of  every  electronics 
magazine  I  have  and  have  not 
found  a  good  general-coverage 
receiver   project   anywhere.    I 


sure  would  like  to  build  my  own 
from  scratch*  It  would  be  nice  if 
it  was  PLL  circuitry,  covered  0*5 
to  50  MHz  AM.  CW,  and  SSB, 
with  possible  provisions  for  the 
later  addition  of  either  Hi  or  Lo 
VHF/UHF  scanner  or  FM  band 
converters.  If  it  is  the  latest 
technology,  it  should  include 
digital  readout  and  possibly  a 
clock!  Power  requirements 
should  be  120/240  V  ac  and  12  V 
dc* 

Well  got  anyone  working  on 
such  a  gizmo  for  possible  future 
inclusion  in  73  Magazine? 

Patrick  T,  Berry 

Box  222 

APO  NY  09692 


3Y5DQ  to  LA5DQ 

4X4CW  to  WB0YHG 

5T5ZR  to  Box  202,  Nouakchott 

9L1CAtoWA3NCT 

9X5AL  to  SM5HHJ 

9X5P  to  PO  Box  1035,  Kigali 

9Y4VT  to  N6AA 

A7XAH  to  DJ9ZB 

A9XBD  to  Box  14,  Bahrein 

C5AAO  to  OZ6MI 

C6A/N4UM  to  N4BP 

CE9AH/AI/AM    to   Antarctic 
Dept.    FACH,    Comando    De 
Combate,  Ministry  of  Defense, 
Santiago,  Chile 
FG0/F0ANY  to  DJ0UP 
FM7AV  to  F6BFH 
FY7BC  to  F9LM 
GJ5CIA/GU5CIA  to  N6MA 


H44CB  to  PO  Box  332,  Honiara 
HC8A  to  PO  Box  289,  Quito 
HD0E  to  WA8TDY/K9LJG 
HH2CQ  to  W40RT 
HS1ABDtoK3EST 
HSIAIVto  W1YRC 
HZ4GNA  to  WB4LFM 
J3AAG  to  K1  DBA 
J4JH  to  DJ9ZB 

Thanks  to  the  West  Coast  DX 
Bulletin,  the  LIDXA  newsletter, 
and  WorldRadio  Magazine  for 
much  of  the  preceding  informa* 
tion. 

WCDXB  NEEDED  COUNTRIES 

LIST 

Although  several  "Most 
Needed"  lists  have  appeared  in 
the  past,  the  Mst  in  Table  1  com- 
piled by  W1AM  from  the  per- 
sonal lists  of  over  900  sub- 
scribers worldwide  to  the  West 
Coast  DX  Bulletin  is  the  most 
extensive  and  complete.  The 
poll  was  based  on  the  150  top 
countries  from  the  1977  list  plus 
additions  of  a  few  new  coun- 
tries which  have  come  on  the 
scene  in  the  past  year.  The  list 
as  printed  in  Table  1  represents 
the  overall  U.S.  need  on  a  mixed 
mode  basis.  The  entire  list  runs 
to  153  countries,  but  we  have  in* 
eluded  only  the  top  25. 

The  biggest  loser  was  Clip* 
pertonT  which  dropped  from  #4 
last  year  all  the  way  down  to 
#152  this  year.  The  biggest 
gainer  was  FWS-Wailis  Island, 
which  jumped  from  #126  to  #67. 
This  should  give  you  a  clue  as  to 
where  to  plan  your  next  expedi- 
tion. 


1978  Rank 

Country                  °/t 

j  need 

1977  Rank 

1 

3Y  Bouvet 

85 

2 

2 

BY  China 

84 

6 

3 

8Z  Neutral  Zone 

82 

5 

4 

VS9K  Kamaran 

81 

7 

5 

XZ  Burma 

78 

8 

6 

ZA  Albania 

76 

9 

7 

IS  Spratly 

76 

12 

8 

VK®  Heard 

75 

11 

9 

Laccadives 

72 

14 

10 

Abu  AM 

71 

15 

11 

7J1  Okino  Torishima 

70 

25 

12 

South  Yemen 

69 

10 

13 

Ml.  Athos 

66 

27 

14 

Bhutan 

65 

22 

15 

Annobon 

64 

23 

16 

Crozet 

64 

19 

17 

Qatar 

64 

20 

18 

Congo  Rep 

63 

16 

19 

Cambodia 

63 

30 

20 

Centra*  African  Rep 

58 

29 

21 

Andamans 

58 

35 

22 

Guinea 

57 

31 

23 

Somalia 

56 

13 

24 

Geyser  Reef 

55 

18 

25 

Glorioso 

55 

41 

Table  1. 

Corrections 

In  "Time-Domain  Reflec- 
tometry/"  January,  1979,  Fig.  6 
shows  a  74S1Q4,  which  is  not 
only  difficult  to  find,  but  also  in- 


correct. The  correct  IC  should 
bea74S140, 

Gene  Smarte  WB6TOV 
News  Editor 
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LINEAR"  or  "LINEARIZED" 


An  ancient  amateyr  proverb  has  it 
thai,  Gaffeags  in.  garbage  out."*  Or, 
"What  happened  to  my  signal?*' 

One  reason  why  our  Untamed 

amp/preamp  combos  are  the  fastest 

selling  amps  id  the  amateur  market 

is  the  unproved  linearity  our  units 

exhibit  in  the  SS6  mode  To  be 

LINEAR,  the  amplifier  s  output  sifr 

rial  must  tie  an  exact  reproduction  of 

the  input  signal  with  only  the  power 

level  changed  A  good  measure  of  an 

amp's  linearity  ■&  seen  in  the  sidesplatter  products  If 

the  signal  is  excessively  wide,  the  amplifier  is  not 

being  run  in  a  linear  mode,  Overdrive  is  a  most  common 

cause  of  splatter. 

A  good  test  far  yourself,  is  to  note  the  change  in  out 
pui  power  as  the  input  power  is  doubled  If  a  3W  input 
doubled  (3  dB  change)  to  6W  shows  a  change  in  the 
output  power  of  say  2SW  to  50W;  the  amplifier  rs  op- 
erating well  within  its  linear  range  II  the  3  dB  inpui 
change  only  shows  a  2  dB  change  (1  7  times) ,  the  am 
plfier  is  iust  entering  its  non-linear  operating  area,  II 
the  change  is  much  less  than  2  dB.  be  assured  your 
signal  will  be  heard  many  KHz  away 


>*v- 


LINEARIZED  AMPLIFIERS 
Power  ranges  from  50  to  250  watts, 
frequencies  from  50  MHz  to  220 
MHz  From  SI  99  95 

RECEIVING  PREAMPS 
Medium  and  high  gam  models  now 
available  for  frequencies  28  to  450 
MHz  From  $35  95 


Another  self  test  for  voice  S SB.  is  to  observe  the  out- 
put power  levels.  A  whistle,  or  CW  carrier  gives  a  vz\ 
erence  signal  tone  power  of  say  BOW  While  talking 
normally,  the  power  reading  should  be  about  25%  the 
single  lone  reading  (about  2Q  25W  here).  If  the  aver 
age  voice  reading  is  much  higher  than  25  30%  the 
single  tone  reading,  again  your  neighbors  many  KHz 
away  will  be  complaining.  Remember,  loo.  that  splat- 
ter power  is  subtracting  from  your  signal  power. 
That's  one  reason  our  80  W  amps  usually  outperform 
other  I60W  units  under  weak  signal  conditions,  Our 
amp  has  less  wasted  power  creating  splatter  noise  and 
the  reduced  distortion  products  make  the  signal  easier 
IS  rear!  when  under  weak  conditions . 

A  Class  A  amplifier  is  the  most  linear,  and  for  output 
f»wer#  the  most  costly.  k\  lunar,  we  strive  to  produce 
the  best  passible  unear  amplifier  for  the  money  We  are 
the  originators  of  the  LINEARIZED  process,  and  our 
amp  If  tiers  exhibit  this  in  operation  by  the  very  small 
amount  of  side  splatter  produced  when  compared  to 
other  amps  on  the  market  All  of  our  amplifier/ pre- 


amplifier combos  (anothei  Lunar  in- 
novation] feature  the  LINEARIZED 
process.  Others  may  attempt  to 
copy  us  But  would  you  want  a  copy 
when  you  can  have  the  onginaP 
Don  i  be  misted  by  once  alone  You 
<fe  get  what  you  pay  for. 


To  paraphrase  the  August   78  QST 

review  of  our  pre  amps  no 

other  commercial  available    pre 

ampifiers  can  match  or  beat  fine 

Lunar)  . . ."  We  put  no  less  effort 

into  our  otner  products  either  Quality  d&es  go  in.  be- 

fore  the  name  goes  on.  We  stand  behind  our  products 

with  a  full  year  limited  warranty  to  boot 

See  our  lines  at  our  nearest  Lunar  dealer  ( see  December 
IBadsfor  listing), ordropus  aline  torour  latest  brochure. 

Lunar  would  like  to  hear  from  you  as  to 
what  products  you  think  we  ought  to  be 
providing  for  you.  Drop  us  a  line  with 
your  ideas. 
Louis  Anciaux 

WS  6NMT      "s, 
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MFJ's  Best  Versa  Tuner  II 
Solid  American  Quality 


m    m 


NEW  MFJ  DELUXE  Versa  Tuner  l| 

$119.95  buys  you  one  of  the  world's  finest  300  watt  antenna  tuners 
with  features  that  only  MFJ  offers,  like  .  .  .  dummy  load,  SWR,  forward, 
reflected  power  meter,  antenna  switch,  balun.  Matches  everything  from 
1.8  thru  30  MHz:  coax,  random  wires,  balanced  lines. 


This  It  WFXs  best  Versa  Tuner  L  And  one  of 

the  world's  finest  300  watt  (RF  output)  tuners. 

The  MFJ -949  Deluxe  Versa  Tuner  II  gives 
you  a  combination  of  quality,  performance,  and 
features  that  others  can't  touch  at  this  price  .  .  . 
or  any  price. 

PERFORMANCE:   You  can  run  your  full  trans 
ceiver  power  output  -  up  to  300  watls  RF  out 
put  -  and  match  your  transmitter  to  any  teedfine 
from  1.8  tftru  30  MHz  whether  you  have  coax, 
balanced  line  or  random  wire. 

FEATURES:  A  2DD  watt  50  ohm  dummy  load 
lets  you  tune  up  for  maximum  performance. 

A  sensitive  meter  lets  you  read  SWR  with  only 
5  watts  and  both  lorward  and  reflected  power  in 
Two  ranges  (300  and  30  watts). 


A  flexible  antenna  switch  lets  you  select  2 
coax  lines  direct  or  thru  tuner,  random  wire  or 
balanced  line  and  dummy  load 

A  large  efficient  airwound  inductor  3  inches  in 
diameter  gives  you  plenty  of  matching  range  and 
less  losses  for  more  watts  out. 

1:4  balun.  1000  volt  capacitors.  50  239  coax 
connectors.  Binding  post  for  balanced  line,  random 
wire,  ground.  10x3x7  Inches. 

QUALITY:  Every  single  unit  Is  tested  for  per- 
formance and  inspected  for  quality.  Solid  American 
construction,  quality  components. 

The  MFJ-949  carries  a  full  one  year  uncondi- 
tional guarantee. 

Order  from  MFJ  and  try  it  -  no  obligation,  it 
not  delighted,  return  a  within  30  days  for  a  re- 


fund (less  shfpptng) 

To  order,  simply  call  us  toll  free  800  647  1800 
and  charge  it  on  your  VISA  or  Master  Charge  or 
mail  us  a  check  or  money  order  for  $119,95 
plus  $3.00  for  shipping/handling 

Oon'l  wait  any  longer  to  tune  out  that  SWR 
and  enjoy  solid  OSO's.  Order  your  Deluxe  Versa 
Tuner  II  at  no  obligation,  today.  ^msz 

MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494 

MISSISSIPPI  STATE,  MS  39762 

CALL  TOLL  FREE  ....    800-647-1800 

For  technical  information,  order/repair  status,  in 
Miss.,  outside  continental  USA,  call  601-323-5869. 


J 
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CES  Model  230A 
Micropad  is  the 
Smallest  Available 


39.95 

This  3¥4  by  2  inch  micropad 
has  auto  PTT  with  tactile 
keys,  adjustable  level  & 
tone  balance  and  can  be 
used  with  any  transceiver 
using  a  500  ohm  mic.    ^ciis 

A  lot  of  Pad  lor  only  39. 95 


At  your  Ham  Radio  Dealer 
or  Call  or  Write 

COMMUNICATIONS 


1 'A  a  xttf  i  tifwt  [i 


SPECIALTIES,  inc. 

39§  W  Fairbanks  Avt..  Winter  Park.  Fia   32TO 

3  OS  645-0474 


The  Only 
Automatic  Dialing 
Touch  Tone  MIC 


The  CES  Model  235A 
Automatic  Micro- 
dialer  has  a  10 
number  memory  that 
can  store  even  11 
digit  numbers.  Just 
dial  *and  one  digit  to 
bring  up  auto-patch, 
pause  and  dial  phone 
number  automati- 
cally. Program  Dial- 
ing speed  for  virtually 
any  repeater  auto- 
patch,  then  dial 
number  at  fastest 
speed.  Automatic 
PTT  with  manual  or 
automatic  dialing.  All 
dialing  and  pro- 
gramming done  from 
Keyboard.  LEO  indi- 
cator for  program- 
ming or  PTT  and  . , . 

ALL  CONTAINED  IN  A  SMALL  MIC, 


69.95 


At  your  Ham  Radio  Dealer 
or  Call  or  Write 

COMMUNICATIONS 


>iitXMN;m?irttf 


SPECIALTIES,  inc. 

399  W   P «irbanfct  Avt..  Winter  Park  Ha    327B9 

305. 645-0474 


TR7400iV 


•  •;• 
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OWNERS:  SCANNER  KIT 

e  fnslalh  coflipltirif  inside  rig,  m  obirwire  etlemal  c«nnec 

\ht\y 
e  Scaitii  lb?  <nmpJ«tt  bind  or  onlf  lli«  portkw  m  «J«1  on 

ihc  HHi  tiifcfi  ol  rear  rig  (e.a ..  Hi  1«  or  144  !  JJ  HHii. 
e  k«  liapuci  H  dtiplu id  w  digital  reader 
e  I  vc  afrihpt  tpqf li  i  iittlei  5  up  £f£*4  taa  IH  txamtt  m 

off.  iao4«i  a*  f  be  noaild  tiltmilhj  Of  m  At  lea  « 
ctftr  a>  fat  ng 


e»t* 


or)  neat  »t  11T*»i  fafiitt?  Bprwtff  a 

atat  Ac  UMMf  kdi  hp  oi  at  ttc^H 

p*nn  J«r  i  prtui  »i»t  0 H  retail}  «W  fee) 

rkt  af  «i  th  cm  hi  esdni  d  fttr  rW 

fflia|  t  fiapr.  teat  im  Iuf  laaaaaaj  ariaf 

rtadr  fo  Iranart 

Son  it  a*  m  d  W  M*  pei  ittoai 

Cftmpkif  *iA  dtliiltd  mslrachont  Sttwi  lor  fee  aegiuff) 

KH  S39  ¥5 
Piei^emelerl  (59.95 


FT-227 

"A1EMORIZER" 
OWNERS:  SCANNER  KIT 

eStlstfahle  tutep  vldlh  (up  to  lull  barvdj 

•  Sum  ort/y  Ifat  trtriion  ol  band  iou  «l*d 

•  fejiri  d  the  rile  al  200  fcHj  per  moid 

e  Svildi  modiMealion  an  mike  alio*?  iu  la  Kin  put. 
« lid  m.  Hf  Kutpiiri  rriqieiu? 

•  Cuukft  IH  «M  iritaai1  tolradiatj 

•  bnldh  f  rwiVir  rit  m  oMnrutt  atari  cuaictim 

•  Big  uh  muIt  k  ritorael  to  triepaJ  meaaf 
aaeaiffr  dftirtd 

e>kw  to  ptntt  toiiH  tad  retencs 

e  iijaatfit  lipau  at  Itdirf  limamu  to  $h  ictiafe 

arias  jm  peu  todai  ititi 
e  T  h  ca>  earner  ill  1 1 «  1m  tod  aHaal  Haae  * 


Kit  Ui  95  Etdd  SI  50  (Milage  &  bending] 
pre  aiierabled  aid  Itsled  154 


IC22S  SCANNERS  ALSO  AVAILABLE 

KIT  $34,95; 

PRE  ASSEMBLED  AND  TESTED  S54 

[add  $1,50  postage  &  handling] 

DEALER  INQUIRIES  ISMTED 

/ED 

ELECTRONICS 

7&D  LUCEf^f  RC   SUITE  120 

/hontrealqjebeC  CANACA 

I3R2H6 


^A50 


TEL  514-737-  7293 


HV-GAIN 

TH<&D?(X  0  element  rrtbander 
TH3MJC3  3  element  trtbander 
TH3JR  low  Power  Beam 
tflAVT  WB  10  80  meter  Vertical 
Other*—  Write 

%l\9  50 

169  00 

I0O  50 

73.00 

MOSLEY 

TA  33  3  elemeni  iribancler 

1 3  |R  Low  rpwrer  Bean 
Ci  13  3  element  tribdndc 
CL -36  6 element  trfbander 

SI  69.00 
I  Zfi.00 
194  00 

CVSHCRAFT 

ATB-34  4  element  tri binder 
A  14?  II  M  ei  2meieiBfm 
A  14?  -11  2  7  el   Z  meter  Beam 
AWX-2  Rln^D  Ranger  2  mele* .  . 

S2I500 
2  7  50 
81  50 
29.75 

ROTORS 

A  induce  HD-73 

£99.00 

WMLSOH 

<*m  One. 

"  em   Three 
TT45.     rreestartdmg  Cran-kup  tow 
qaaftnnesiimned 

£2  12,00 
G60  50 
139  00 

199  95 

SAXTON  WlttE  &  CABLE 

See  Sep*   Kiue 

HUSTLER 

4-BTV— tO-4  metefverttt^l  S66.Z5 

^.©TV—  10  SO  meter  ven'tai  92.00 

5fM— 2  meter  magnet  mount  a ntc nrhv  Z^.Z5 

HTM4  — 2  meter  5*B's  wave  trunJi  mount 
antenna  .,,,,,,  19.00 

G6—  I44B—  Z  meter  repeater  antenna  54.75 

MO- 1  Mobile  Mast  for  ball  mount 15.75 

MO-2  Mobile  Mast  for  bumper  mount  I  5.7  5 

RM-IQ  Standard  Resonator  10  meter — 
400  W.PEP  .4.65 

RM  I  5  Standard  Resonator  1 5  meter— 

400  W.PiP 5.60 

RM  20  Standard  Resonator  20  meter— 

400  WPtP  6  20 

RM-40  Standard  Resonator  40  rnetet  — 

400  W  PEP  I  0.20 

RM-75  Standard  Resonator  75  meter— 

4oowrtr  ii  so 

UMBO  StancUrd  Resonator  80  meter— 

400  \M*U*  12.40 

AM- 1  OS  Supef  Resonator  10  mctef— 

2000  VWPtP  6  10 

RM^  I  5S  Supe*  Resonator  1 5  meier— 

2000  W.rtP  9.00 

RM-20S  Super  Resonator  20  meier — 

2000  WTEP  ^  75 

RM-40S  Super  Resonator  40  meter— 

2000  W.PEP  11.50 

RM-755  Super  Reaonatar  75  me^er^ 

ZOOO  W.PEP  .,    ,2  1.75 

RM  805  Super  Reionator  80  meter— 

ZOOO  W.PEP 21. 75 

BM  I  Bump-cr  Mount.  10  90 


COMMUNICATIONS 

SERVICES 


r.  : 


£b^ 


^-?f 


il^A  WEST  MAIN  STREET 

PHILADELPHIA  MS  3fH« 

PHONE:  HtlMb«45 

HOURS:  a-f  Mon-Frl. 


**om 


SOISiUS  —  Ertra  3%  discaunt  whin  ortlnr  im  BCCQmpar>iEd 

by  t^ahipr'B  cheth  or  money  or^pr.  Prices  do  not  in' 

ctutfs  ihipping,  Send  stamp  for  price  ahaflt. 
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The    ONLY    thing    you 
need    to    know    about 

Quartz  Crystals 

is:       1-405-224  6780 


delivery   plus   Emergency   Ser- 
vice with  Guaranteed  Delivery 

Highest    Quality    with    gold    M!L- 
C-3098  Process 


•  Ask  for  San  try  Technology  Manual 


And,  order  Toll  Free  1 -800-654-8850 


SENTRY 

*"S3       Cry&tal  Park 
Chickasha,  Oklahoma 
7301B 


AUXILIARY  POWER 

for  Emergency  or  Portable  Operation 


^012 


Light  wt  Portable  Alternator  Standby  power  tor  Ham 
Equipment,  household  needs  during  power  outages  or 
operation  in  remote  areas  Operates  lifihiing, 
refrigerators,  netting  systems  or  other  appliances  in- 
eluding  freq  sensitive  loads  such  as  TV  sets,  induc- 
tion motors  and  fluorescent  lights  Solid-State 
voltage  regulation  3750W  rating.  2%\  suige 
capacity  120/240V  at  31  3/15  6A  8  HP/3600  RPM 
B&S  engine.  Alternator  draws  just  enough  engine  out- 
put to  meet  load  resulting  in  up  to  25%  fuef  savings 
Low  interference  Advanced  design  Drip  proof  con- 
struction protects  windings  from  ram  and  dirt  assur- 
ing long  life  One  year  warranty  by  manufacturer 
3G'L  x  ig"W  *  l9r'K  128  lbs  Shipped  via  Truck 
PREPAID  (No  extTa  charges)  $659.95 

Electric  Start $110  00 

Battery  Charging,  11.00 

Spark  Arrest  Muff  tar  21.00 

Models  available  with  1350  to  7000  watt  ratings 
Write  lor  our  quote  and  additional  information 

Mastercharge  or  VISA  accepted 

OUTDOOR  OUTFITTERS 

705  Elm  Ct\  Waukesha,  Wl  53186 

Ph.  1-414-542-7772  a>  Ken.  N9KS  -  rvtgr 


MFJ  INTRODUCES  A  NEW 

Tunable  SSB/CW  Filter 

Instantly  zero  in  SSB/CW  signals  with  tunable  peak,  notch, 
lowpass  filter.  MFJ  has  solved  problems  that  plague  other 


filters. 


MFJ  frnprovam  tunable  flltmr  .  *  , 
con*  fan  f  output  a  a  BW  im  variad, 
fraq,  control,  tighter  notch, 
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Instantly  zero  in  a  SSB/CW  signal  and  elimi- 
nate QRM,  The  MFJ  751   Signal  Enhancer  is  a 
tunable  SS8/CW  active  filter 

You  can  select  an  optimum  mode,  zero  in  with 
the  frequency  control  and  adjust  the  bandwidth 
for  best  response. 

Peak,  notch  or  lowpass  signals  with  double 
tuned  filter  for  extra  steep  skirts. 

Tune  frequency  from  300  to  3000  Hz.  Vary 
bandwidth  from  40  Hz  to  flat  Notch  to  70  db. 

Peak  far  CWr  SSB,  AM,  SSTV,  RTTY.  Notch 
rejects  QRM.  Lowpass  removes  hissT  splatter. 

Hear  off  frequency  calls  with  simulated  stereo. 

MFJ  has  solved  problems  that  plague  other 
tunable  filters  to  give  constant  output  when  band- 
width is  varied,  linear  frequency  control,  and 
tighter,  smoother  notch. 

Works  with  any  rig.  Plugs  into  phone  jack.  2 
watts  for  speaker  Phone  and  speaker  jacks. 
Speaker  disables  when  phones  are   used.    110 


VAC.  or  9-18  VDC  300  rna.  5x2x6  inches. 

Order  from  MFJ  and  try  it  -  no  obligation.  ' 
not  delighted,  return  it  within  30  days  for  a  refund 
(less  shipping).  The  MEJ-751  is  unconditionally 
guaranteed  for  one  year. 

To  order,  simply  cafl  us  tofl  free  800-647-1800 
and  charge  it  on  your  VISA  or  Master  Charge  or 
mail  us  a  check  or  money  order  for  $59.95  plus 
$2.00  for  shipping  and  handling, 

Don  t  wait  any  longer  to  zero  in  signals  and 
eliminate  ORM.  Order  your  MFJ  Signal  Enhancer 
al  no  obligation,  today. 

MFJ  ENTERPRISES,  INC. 

P.  O.  BOX  494        ."««S2 
MISSISSIPPI  STATE,  MS  39762 
CALL  TOLL  FREE  ... .    800-647-1800 

For  technical   information,   order/repair  status,  in 
Miss.,  outside  continental  USA,  call  601-323-5869. 
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RTTY  Loop 


from  page  24 

Fig.  4(b).  This  prevents  the  chip 
from  sourclng  current  and 
looks  like  the  open  collector  at 
the  expense  of  a  1N914,  If  you 
need  a  circuit  that  keys  "upside 


down/  then  use  the  7406, 
shown  in  Fig.  4(c),  In  fact,  by  us* 
ing  two  inverters  and  feeding 
one  or  both,  a  normal/reverse 
mode  can  be  implemented, 

To  get  this  single  character 
stunt  box  working,  hook  up  the 


clock,  UART,  and  buffer  chip  of 
your  choice  as  shown  in  the 
diagrams,  Again,  be  sure  to  pro- 
vide a  negative  twelve-volt  sup- 
ply for  the  UART  in  addition  to 
the  normal  TTL  5  volts.  If  you 
have  a  frequency  counter,  set 
the  clock  to  727  Hz.  If  not,  pro* 
gram  in  an  R  and  use  your  TTY 
machine  to  tell  you  when 
you've  got  the  right  speed,  The 
table  from  last  month  can  be 
used  to  program  In  any  letter  or 


character  you  desire. 

I'll  give  you  all  a  month  to 
play  with  this  one,  Next  month 
we'll  hook  up  the  matrix  to  give 
a  real  purpose  to  all  this  dilly- 
dallying. A  look  into  the  crystal 
(FT-243  style)  ball  shows  some 
more  programming  in  store  for 
you  computer  buffs.  A  full 
transmitting  program,  with  buf- 
fers and  a  true  FIFO,  is  under 
way  for  the  6800,  Watch  for  it  in 
RTTY  Loop. 


OSCAR  Orbits 


Courtesy  of  AMSA  T 


The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List 
the  time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes 
later  (two  hours  less  five  minutes).  The  chart  gives  the  longitude  of 
the  day's  first  ascending  (northbound)  equatorial  crossing.  Add 
29°  for  each  succeeding  orbit.  When  OSCAR  is  ascending  on  the 
other  side  of  the  world  from  you,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166*  from  the 
ascending  longitude.  To  find  the  time  OSCAR  7  passes  the  North 
Pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should 
be  able  to  hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The 
easiest  way  to  determine  if  OSCAR  is  above  the  horizon  (and  thus 
within  range)  at  your  location  is  to  take  a  globe  and  draw  a  circle 
with  a  radius  of  2450  miles  (4000  kilometers)  from  your  QTH.  If 
OSCAR  passes  above  that  circle,  you  should  be  able  to  hear  It.  If  it 
passes  right  overhead,  you  should  hear  it  for  about  24  minutes 
total.  OSCAR  7  will  pass  an  imaginary  line  drawn  from  San  Fran- 
cisco to  Norfolk  about  12  minutes  after  passing  the  equator.  Add 
about  a  minute  for  each  200  miles  that  you  live  north  of  this  line.  If 
OSCAR  passes  15  *  east  or  west  of  you,  add  another  minute;  at  30", 
three  minutes;  at  45 B,  ten  minutes.  Mode  A:  1 45.85- .95  MH2  upiink, 
29.4-29.5  MHz  downlink,  beacon  at  29.502  MHz.  Mode  B: 
432.125-175  MHz  uplink,  145.975- .925  MHz  downlink,  beacon  at 
145.972  MHz 

OSCAR  8  calculations  are  similar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  is  therefore  somewhat  shorter:  103  minutes, 


To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26*  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator,  OSCAR  8  will  cross  the 
imaginary  San  Francisco-to-Norfolk  line  about  11  minutes  after 
crossing  the  equator,  Mode  A;  145.85-.95  MHz  uplink,  29,4-29.50 
MHz  downlink,  beacon  at  29.40  MHz.  Mode  J:  145.90-146.00  MHz 
uplink,  435.20-435.10  MHz  downlink,  beacon  on  435.090  MH2, 


Oscar  7  Orbital  Information 

Oscir  6  Orbital  Information 
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national  administration  wlU  be  able  to 
choose  how  to  best  meet  11-b  national 
comroun  lea  Lions  needs,  This  flexibility 
will  aid  tne  Jess  developed  rmllons,  &b 
well  as  the  U.S..  in  communications 
planning,  and  will  facilitate  the  devel- 
opment of  Innovative  services  which 
may  radically  restructure  the  way  we 
communicate  a*  we  approach  the  21st 
Century.  For  example,  new  uses  for 
communications  satellites,  new  sys- 
tems for  electronic  message  distribu- 
tion, should  benefit  from  this  flexibil- 
ity. 

A  third  principle  underlying  the 
Commission  recommendations  Is  that 
detailed  analyse*  of  the  policy  choices 
In  communications  planning  are  re- 
quired, Even  given  the  flexibility  of 
U.S.  proposals,  the  available  spectrum 
Is  simply  Insufficient  to  meet  alt  possi- 
ble communications  needs,  Our  recom- 
mendations make  clear  our  policy 
choices. 

A  fourth  and  related  principle  Is 
that  every  effort  must  be  made  to  con- 
serve the  spectrunL  The  spectrum  is 
one  of  our  most  valuable  resources. 
Recommendations  that  encourage  in- 
efficient use  of  the  spectrum  will  only 
our  ability  to  communicate— a 


precious  ability  in  an  interdependent 
world  such  as  our  own.  As  technology 
develops  we  must  be  able  lo  utilise  It 
to  increase  spectrum  efficiency. 

Finally  the  Commission's  recommen- 
dations seek  to  provide  our  country 
with  increased  diversity  in  the  elec- 
tronic media,  Adoption  of  the  Commis- 
sion's expansion  In  the  AM  broadcast 
band  could  provide  hundreds  of  new 
stations  which  would  allow  those  who 
have  traditionally  been  excluded  from 
our  electronic  media  to  enter  into  the 
communications  mainstream.  In  an- 
other example,  the  adoption  of  our 
recommendations  would  preserve  the 
possibility  of  direct  broadcast  satel- 
lites providing  new  channels  across 
the  United  States. 

The  Commission's  formal  work  Is 
over  with  the  adoption  of  this  Report 
and  Ortier.  I  look  forward  to  following 
the  proceedings  of  the  1979  Confer- 
ence with  great  Interest.  Because  of  Its 
fundamental  importance,  I  hope  all 
concerned  citizens  will  also  be  watch- 
ing. 

Joint  Separate  STATEsmrr  or  Commis- 
sions* Abbott  Washburn  and  Com- 
missioner Jamks  H.  Qozllo 

PECSMara  5,  1978, 
RE:  Docket  20371.  WARC  1§?3  Proper 


Ptesident  Carter  has  enucleated  a 
policy  of  increasing  the  International 
flow  of  Information  and,  for  this  pur- 
pose, has  adopted  a  policy  of  increas- 
ing the  use  by  the  United  State*  of  In- 
ternational shortwave  broadcasting 
•  •  *  primarily  by  the  Voice  of  Atti£t* 
Ceo,  Radio  Free  Europe,  and  Audio 
Liberty,  The  frequency  allocations  for 
International  broadcasting  contained 
in  todayTB  Report  and  Order— totaling 
an  Increase  of  86 5  kHz— reflect  but  one 
alternative  now  under  active  consider- 
ation within  the  Executive  Branch  of 
the  Government.  Thin  total  fails  some 
8(KI  kHz  short  of  the  proposals  that 
have  been  made  by  the  Interna 1 1 onai 
Communications  Agency  and  the 
Board  by  International  Broadcasting. 


Inclusion  here  of  the  865 -kH3  alter- 
native was  not  based  on  any  Independ- 
ent analysis  by  the  Commission,  The 
FCC  has  merely  deferred  judgment  In 
this  matter  to  other  agencies  of  the 
Executive  Branch. 

In  the  Interest  of  accuracy,  we  be- 
lieve it  should  be  brought  to  the  atten- 
tion of  all  interested  parties,  here  and 
abroad,  that  at  the  lime  of  the  Com- 
mission's action  (December  5.  19?B> 
there  has  yet  been  no  decision  within 
the  Executive  Branch  as  to  a  final 
figure  for  a  U .8- -proposed  frequency 
allocation  for  international  broadcast- 
ing1. 

This  Is  the  purpose  of  our  joint  sepa- 
rate statement. 


Ham  Help 


I  need  assistance  in  setting 
up  a  Kenwood  TS520S  and  HAL 
ST-5  for  RTTY. 

Charles  E.  Martin  A84Y 

PO  Box  3370 

Bowling  Green  NY  42101 


I  would  tike  to  obtain  informa- 
tion and/or  manuals  for  the 
following  pieces  of  gear:  RT- 
159/URC-4    military    surplus 


hand-held  transceiver  (especial- 
ly power  supply  voltages  re- 
quired), EJco  model  425  oscil- 
loscope, and  the  Sentinel  Elec- 
tronics ME-26D/U  multimeter 
(possibly  a  military  version  of 
the  HP-410B).  I  will  gladly  pay 
any  reproduction  or  postage 
costs. 

Frank  Latos  AC8P 

11251  Chicago  Rd. 

Warren  Ml  48093 
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TOROID  CORES 


i **************************************  ****-t  ******  ****************************** ********  *+,**  +  **•**•**  ******* 


\/  All   the  popular  sizes  and  mixes. 
V    ^as*  Service,  Same  day  shipment 

via  first  class  mail  or  air. 
■y    No  minimum  order. 

IRON  POWDER  TOROIDS: 


CORE 
SIZE 

MIX  2 
.5  30 

MHt 
U      10 

MIX  6 
10  90 
MHz 

Li=&.5 

MIX  12 

60  200 
MHz 

u  =  4 

SIZE 

r°? 

lin.l 

PRICE 
USA 

$ 

T-2tlti 

120 

2  00 

3.25 

T106 

135 

1.06 

1.50 

180 

55 

45 

,80 

.80 

T-6B 

57 

47 

21 

.68 

,55 

T-50 

51 

40 

18 

.50 

.55 

T  25 

34 

27 

12 

.25 

.40 

RF  FERRITE  TOROIDS: 


CORE 
SIZE 

MIX  01 
u=125 

.1  70 

MHz 

MIX  02 
u  =  40 

10  150 

SIZE 
On.) 

' 

PRICE 
USA 
S 

F  240 

T30O 

400 

2.40 

G.OQ 

F-125 

900 

300 

1,25 

3.00 

F-87 

600 

190 

.87 

2.0^ 

F-50 

500 

190 

.50 

1.25 

F-37 

4O0 

140 

.37 

1.25 

F  23 

190 

60 

.23 

1,10 

Chart  shows   uH  per   100  turns. 

FERRITE  BEADS: 


$2.00  DOZEN 

WIDE  BAND  CHOKES 


95*  EACH 


TO  ORDER:  Specify  both  core  size 
and  mix  for  toroids.  Packing  and 
shipping  SO  cents  per  order  USA  and 
Canada.  Califomtans  add  6%  sales 
tax. 

Fast  service.  Free  brochure  and 
winding  chart  on  request. 


BOX  455,  ESCONDIDO,  CA  92025 
Phone:  (714)  747-3343 


*   type 


TRANSISTORS,  ETC. 


iMPSAlO 
SMPSU52 


case  VCE 

T092  40V 
T02Q2  40 
"   60 


NPN 
PIMP 
MPSU56  PNP 
MPSA55  PNP  T092  60 
2N2222  NPN  T092  30 
2N2322  SCR  T0~5  25V 
2NZ324  SCR  TO-5  100 
2N2325  SCR  TO-5  150 
2N2907  PNP  T01S  40 
2N3440  MPN  TO-5*  250 
2N3565  NPN  T01G6*  30 
2N3639  PNP  T092  12 
2N3640  PNP  T0106#  15 
2N3646  NPN  T0106#  15 
2N3704  NPN  T092  30 
2N3903  NPN  T092  40 
2N39G4  NPN  T092  40 
2N4248  PNP  T09Z  40 
2N4250  PNP  T092  40 
2N44Q0  NPN  TC92  40 
2N4437  NPN  T0106  30 
2N5138  PNP  T0I06  30 
NPN  T092  25 
NPN  T092  50 
PNP  T0106  20 
NPN  T092  150 
NPN  T093   12 


I 
1 

1 


2N5172 
2N5210 
2N5910 
2N5964 

D16P1 

D40C1 

D41D1 
D44HS 


NPN  T0220#  30 


PNP  T0220  30 
PNP  T0220  60 
RCA105  PNP  T0220 
MJE1091  M  T0220  60 
HJE 1100  NPN  T0220  60 
TIP31A  NPN  T0220*  60 
2N6101  NPN  T0220  30 
2N4304  N  CHANNEL  FET 
403^7  NPN  TO-5  300 


Ic 

.1A 
1,5 
1.0 

.5 

.8 
AMP 
AMP 
AMP 

.6 
1.0 

.2 

A 

.2 

.2 

.8 

.2 

,2 

.1 

.1 

,2 

.5 

.1 

A 

,05 

,1 

.1 
(high 

,5 

1.0 

10.0 


PD 
.3W 
1.6 

5.0 
.5 
.5 

.2ma 

.02ma 

.2ma 


Ft    HEP# 

5QMhz  126 

150   S3031 

50     " 

so        ;oe 

250     736 
gate  I 


,4 
10.0 
.3 
.2 
.2 
.2 
,3 

,a 

.3 
.2 
.2 
.3 
,2 
.2 
.2 
,3 
.3 
.5 
gain 


200 

50 

40 

350 

400 

400 

100 

300 

300 

40 

50 

200 

250 

30 

120 

30 

700 

100 


52 

S3021 

55 

57 

57 

50 

735 

736 

736 

715 

57 

736 

736 

52 

56 

728 
52 

S0005 


lo-pwr  DARL.J  .20 


6.  DARLINGTON 
6.   150   S3027 
SO .    50 


5.0  70  PWR  DARLINGTON 
5.0  70  PWR  DARLINGTON 
3.0  40W 
10.0  75 

T0106  CASE     sim 
l.A     5W 


*  house  number  -  we  guarantee  that  the  device  sold  is 

2N  number  specified.  KEP  numbers  from 

#  leads  are  cut  and 


fanned  for  PC  mount 
*******  ***************************************************************** 


SUPER 
SAVER 


* 
i 

* 

¥ 

* 

■  * 


BISTABLE  RELAY 


* 

* 
* 
* 
* 
+ 
+ 

+ 
* 

* 
+ 

¥ 
* 
# 

+ 

* 
* 

* 
¥ 
¥ 
¥ 
¥ 
¥ 
* 
+ 
* 

* 

* 

¥ 
¥ 
* 

* 
¥ 
¥ 
¥ 
* 
* 
# 

¥ 

¥ 

+ 

* 
+ 
+ 

¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

¥ 
* 
* 

* 
* 
* 

* 

¥ 

I 

* 

* 

* 
* 
* 
* 

* 

* 
¥ 

¥ 
¥ 
¥ 
¥ 

¥ 
¥ 
¥ 
¥ 
* 
* 
¥ 
* 
* 
■¥ 

* 
* 
* 

¥ 
* 
* 
# 

* 
* 
* 

* 
¥ 
¥ 

+ 

+ 
¥ 

* 
* 

* 
* 

* 

* 
■¥ 
* 
* 

¥ 
■¥ 

* 
* 
* 
* 
* 
* 

* 

¥ 
¥ 
¥ 

¥ 
¥ 
¥■ 
¥ 
¥ 
¥ 
* 
* 

* 

* 
* 
* 

« 
*. 

: 

****■*■****+*■***■**********+**  ****************************  ■ 


each 
$,40 
.30 
,35 
.25 
.30 
.30 
.40 
.45 
.35 
,60 
,15 
,20 
.15 
.15 
.40 
.20 
.20 
.15 
.25 
.15 
.20 
.20 
.25 
.30 
.30 
.25 


I 

ten    * 

$3.50: 

2,50* 

3.  00 1 
2 .  00 1 
2 .  50  : 
2.5U* 
3.50* 
4.0OJ 
3.00; 
5,001 
1.00? 


so: 

00* 

oo: 

50* 

1.50: 

1*50; 

i.oo; 

2.00* 
1.005 

1.50* 
1.5Q| 

2-oo: 

2.50? 


600  MF 

360V 
PHOTO 
FLASH 

.90  ea. 

10  $7.50! 
100-165 


¥ 

* 
* 

*********  ************  ***** *****•**  + 

¥ 
¥ 

i 

k 

¥ 

¥ 
* 


.30 

.35 
.50 
.35 

1.25 

1 

.40 

.60 

HEP802    .35 

.4.6 


2 
2 
1 
2 


so : 
oo* 
50 : 


DIP  TRIMMER 

12TURNI1A"*,/4*V4 
5Kor200Konly 

mfg.      DALE 

$.50  tf^>nr  $4j 


****** i  *************  ********  *  *  *  * . * 


,.S!JiWJin  RESISTORS 

4.50 hO  ea. -390,  l.Sk,  3,9k,  6,8k r  Ilk: 
300  ;43k?6Sk,  240k -5  percent  tol. 

10  00!      80  *  $4 


2-5  10.00* 
3.50* 


***************  ********************* 


identicdl 
HEP  list." . . 


* 


tyj/t  DIODE  ARRftV: 


ZIC  ea. 
10  S1.50 

S12.50/C 


BR 


■  m 
••m  i 


?[GITAL   IC's 
2W4T    1024  bit  shift  register 
C&4075  CMOS  3  input  NOR  gate 
CMG11  CMOS  1  Input  HAND  gate 
KC40L5  TTL  quad  latch  M&TDflOLA 
75-4&1    dual  peripheral   driver 
HM50&6  10?4  bit  static  shift  reg 
7^02U    quad  Z  input  NGR  TTL  gate  " 

jam  e  tnput  nahg  gate 

7492^  divide  by  \2  TTL  cuunter  " 

SWflO     1DMA&3G)  MOR  Htfi  receiver  "  1 

DW981J  quad  MDS  interface  IC 

B4£«       ]n/pwr  dual   5R  flip  flop 

S2?0      pin  cQKpatible  k/MQO 

74I7S  (9?7Ci)  A   bit  Shift  mq, 

LUH1     dual   JR  flip  flop  SI-Ti. 

LtNEAA  IC's 
747        dual   741  op-amp 
f706BPC  5K  audio  out  WhMt  sfnk  "  l 

ARM-]      (MFC60701    IN  out  audip  "(B) 


■r 
* 
* 

* 

.BO* 
.19t 

19* 
£W* 

30 : 

111 

13* 

ml 
&o: 


t  —     + 

UO  PIN  PACKAGE  WITH* 

JPIH5  SPACED  .1"     ml 

TWO  ^TAGtJEHED     ROUS  * 

¥ 
■¥ 

it 


* 


25'  each 
10  •  $2.25 


*  J 


*  PHOTOtOPfDUCTlVE  CELLS  * 

*  **************■+**  +  + 

;  sm^ VARO  SEMICONDUCTOR: 

*  PHJ:T         ■*    *■  6  POXY  SftlDGE  R^CTIFIRHS      I 

-Mm       "-'  10  AMP  SCTV     YJ04S    S>±¥ 


;,90ea,  lfl  for  $1.50   100  $&S 

*********************** **mm" 

ZERO  CROSSING  SWITCH : 


SPJ3T  6V0t  ?W  atim  tofTi 
]    Amp  20  wait  K   nOntdi 
■  v  ■  LIFE   lKl£>g  opetiitiOi^ 
HISH  SPEE&   (SQOHrl 
lERKETrr.Ml.lf  SEALED 


S 


*5  ** m*+ ************ *** **** ********** *** ¥ 
30* 


TO- 99 


1 


* 

^rj* 

.50* 

.35* 
00* 


2, 00* 


i 


00* 
7&* 

75 

* 
* 


LM10Q     precision  regulator 

LH307     op-amu   (iniprcTved!  711) 

LH308flH  ffllcco/pwir  op-amp 

iiA715     hi/speed   iODV/uS  6LlWz  op/amp 

avaflibla  In  DIP(OIL)  pr  T099 
MCI 303  Mat&rola  sterio  amplifier  DIP 
uA?76     programnahle  (?p/ amp 
LH309K  +-5V-1  AMP  REGULATOR  T0--3 
7812H    +13-1  MiP  REGULATOR  TO-3 
LS1412  LAHBDA  +12-3  A«P  ftEGtlLATOJt  TO- 

( removed  fron  secltet?  full 
ipecl flcatioras  guaranteed) 
CA3079  zerff  crpssing  twitch     OIL 
uA703    VHF  transistor  irrijtepow  TOW 

MISC.    IC'S 
11C0S    Falrchlld  i,2SHi  divide  by  1 

WF  scaler 
95K-90    Falrchild  500MHiT  decade  ctr. 
?70S       lKxS  bit  fPROH  flSONS 
FCB82G  Falrchlld  opto/isolator  BIL(*J 

DIODES 
SiQNAl  "pak"  Of  30  prime   SI   or  Sfi 

signal  diode? ,  leads  are 

pre  trimtiEd  for  PCB  board 

5pe<rif.y  S1/Ce  flQjniii.  each  tjfpe  JS.nD^ 
1N3810  15  A»F  200  PIV  &t«d  w/hdwr.  -70* 


2.95 
ea. 

-SWITCHES- 
red  PUSH  BUTTON 

N.O.  MOMENTARY 
CONTACT 

40c  each 

$3.75  ten 

$35  100 

T*  *Z****  T*? ********************** 

\  ONE  AMP  OP-AMP 


*  **********  ************** ******* ***+ 

+ 
* 

* 

r 

¥ 
¥ 

* 


A.Cr  powered  14  pin  DIP 
It  used  to  trigqer  TRLAC 
devices RCA  CA307I 


>  GOrea  $5-  ten 


**** 


3i»j 

.60* 

.30* 

* 
ft 
* 

39.00+ 
7.95S 
12.00 

* 
* 
* 
f 

¥ 
¥ 
* 
+ 


RCA  3ft  600V  TO220  TAB 
$.9^  each  teq/^BO  589/c 
EC?V  SA  20LW  TO220  TOB 
$.63  each  ten/S6.50  S60/c 

SCR' S 

GE  C122   6Z\  600V  ^£20  TAB 
(anofe  aanmeerted  to  tab) 
$t£9ca.    tsn/$6.50     S60/C 


H»GH    POWER   AMPLIFIER    IN 
A   TO-3   CASE    REPlACEMEMf 
FOR    NATIONAL    LH0021 


*4.50    5/*20 


**+*■**********#+*•*****»*******..» 


*  10  pak  of  TOIS  low  voltage 

J  SCR*  a  all  markjaa  and  pcipe 

*  parts,  21*1884,2^96,  etc* 
:  10  fear  $2,95 

****  +  ********  +  *R***#  ***  *  +  *■**  *******  + 

: Numeric  Display'""^  * 

?  W"  Single  Digit 

! TRANSISTOR  BONANZA!      GaAsP  LED 


LN45&1  fi.av  .0051  reference  diode 
16V"    Motorola  J  BY  5*  1W  a«ner 


.45  + 
.15* 


JN?[K€     TO-92  PLASTIC  TflANS15T0R3  F10M  ft 
MA30l  SEMI  CONDUCTOR  MAtJUfACTUfltR.  THESE 
ARC   FIRST  QuAUTY  DEVICES  MADE  FOB  A  CDM- 
FUTEK  F5SM.   TKb   HPNrt  «AVE  CUT  AND   TOPPED 
lEfiO^   (TO* 5  SHAPI),  MfD  THE  RNP  ARE  FULL 
LENGTH  LEADS. SPECTf'V  NPfH  Oft  PUP-  $Q  PER, 
TrPT  H3N1MIIK- 


$6  for  100    550-h 


*  CQM1«3N  CATHODE  UITH  RISHT  HAND  DECIMAL. 
JCOMPACT-10  BIG.ITS  IN  7  +  5cni  FftHEL  WJDTH 
jHIGHLT  LEGIBLE- BHIGHt  ftEB  \"   CHARACTER 

♦  EASILY  ftEAD  WITHIN  10ft  OVER    A   HIDE 
SV10JING  AHSLZ-iaSniw  PER  DIGIT  AT  TYPICAL 
{BRIGHTNESS  LEVEIS -    ,   , 

1    65'each  - 10  lor  $5.95 


# 
ft 

■* 

+ 


\*****************************************+****** ************** 


****************************************x 


PO  BOX  41778 

Sacramento,  Ca. 


95841 


916  334  2161 


^B1 


Money    back  guarantee-  $5  mi  nimum  order  * 
we  pay  post  on  orders  for  $10  or  more.   All  t 
payment  muit    be   in    U.S.  funds      Foreign* 
orders  must  Include  pes!     BAG  St  MC  are  : 
not    prepaid  orders  and    shipping  is  added* 

4811  MYRTLE  AVE 


BankAmebicard 


teGBBQtffin&& 


* 
* 

+ 

* 

¥ 

¥ 
¥ 
¥ 

¥ 


*********  #*#**•****■****#*****  +  ****#■  +  ****•******  **•"■!.■* 
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181 


LASER  TUBES 

Hughes  Electron  Dynamics  Division  Model  HP  3124  Plasma  Laser  Tube. 

Amw  mm.  Power  output    flVfnm  Beam  Dia .  1960vdc  +  /  -   lOQvdc.  lOKVdc  starting 

voltage  With  Data  Sheet  ONLY  S79.95 

BEACON  TRANSMITTER 

Microwave  Associate!  Model  MA  SfiClf 

An  all  sol  id  state  high  power  fined  tuned  G  band  RF  Generator  This  unit  is  crystal 

controlled,  and  provides  frequency  stability  m  extreme  environments  Designed  for 

use  in  high  performance  aircrati  and  ground  based  beacon  applications,  this  device 

can  also  be  used  as  an  up  converter  pump  for  microwave  communications  relay. 

Frequency  Flange  6  0  to  6  3  GHZ 

Power  Output  1  Watt  Mln.  3  Watts  Max 

Frequency  Stability  +,/;-  1x10-6 

Spurious  Harmonics  -30dB 

Input  Voltage  24  to  32  Volts  DC 

ONLY  $69.95 


TEKTHONtX 

Model  519  Oscilloscope  DC  to  tGHz 

S999.D0  WM402AT1423A  $550.00 


HEWLETT  PACKARD 
Model  140 A  Oscilloscope 

WM402A.1423A 


TEKTRONIX 

iL3C  Spectrum  Anelyier  plug-in 

925MHi.IO.25G  1999.00 

HEWLETT  PACKAGED  UHF,  VHF,  AND  MICROWAVE  SIGNAL  GENERATORS  AND 

SWEEPERS 

MODEL  606A 

50  kHz  to  65  MHz 

1  inV  to  3V  mto  50  ohms 

S  1.00  0  00 


model  ease 

2  to  4  GHZ 
ONLY  5299,00 


MODEL  6166 
1.B  to  4.2  GHZ 
ONLY  $399.99 


MODEL  612A 

450  to  1230  MHZ 

1uv  to  5uv  into  50  ohms 

ONLY  5499,99 

MODEL  Giae 
3.8  to  7.6  GHZ 
ONLY  5499.99 


WISPER  FANS 

This  Fan  is  super  quieL  efficient  cooling  where  low  acoustical  disturbance  is  a  must. 

Size  4,68"  k  4.68"  x  1.50'\  Impedance  protected.  50/60  Hi  120  volts  AC 

ONLY  $9.9$  or  2J51 8  00 


TRW  BROADBAND  AMPLIFIER  MODEL  CA61SB 

Frequency  response  40  to  300  MHZ 

Gam  300  MHZ  iBdB  MlN 

l7.5dB  MAX 

SO  MHZ  0  to  -  IdB  from  300  MHZ 

Voltage  24  volts  DC  at  220ma  MAX 

ONLY  514.95 
MARCONI  FM  SIGNAL  GENERATOR 

Model  TF1066B/1  10  to  470MHZ  FM  or  AM 

Frequency  Stability  00025%         Calibration  Accuracy  10% 

RF  Output  inio  50  ohms  0,2uv  to  2Q0mv 

ONLY  5799,99 


TUBES 


2E2G 

3-500Z 

3-10002 

3B28 

4  65A 

4  125  A 

4-250A 

4^400A 

4  1Q00  A 

4CX250B 

4CK250F 

4CX250G 

4CX250K 

4CX250R 


S     5.00 

4CX350A 

74.50 

4CX1500B 

18500 

5729 

5.00 

81 1A 

54.50 

5894 

68  75 

6146A 

B0  00 

6146B 

81.50 

6360 

255  00 

6907 

24.96 

6038 

1500 

7360 

15.00 

8072 

35  00 

8295ArPL172 

29  00 

8960 

$  32,25 

250.00 

33.60 

12.95 

3900 

5.25 

625 

7.95 

35,00 

9  95 

1060 

45,00 

15000 

595 


Alfred  Model  632D 

Sweep  signal  generator 

2-4  GHz  $399.00 


General  Radio  Model  1607 A 

transfer  function  and 

immittance  bridge 

$200.00 

Model  1602B  UHF 

admittance  meter 

$100.00 


INTEGRATED  CIRCUITS 


MC1303L 
MC14S1R 
MC1469G 
MC1550G 

ML,  1  dOUH 

MC1568G 

m  l?  l  T^jy  m 

MG4024P 
MC6820P 
2513 

8080A 
2708TI 


5  2.00 

M'-"  1460R 

690 

MC1463R 

2.05 

MC1469R 

1.50 

MC15G0G 

12.40 

MC1563R: 

5.31 

MC 15681 

&is 

MC1590G 

3.82 

MC6800P 

6.95 

MC66B21P 

595 

4116  200NS 

3.95 

TMS4060 

6  95 

TMS4024 

I  5.40 

515 

3.55 

1020 

1000 

5  00 

550 

9.95 

l£0O 

10,37 

6,95 

13-90 


ALL  CRYSTALS  54.95 

22475 

2  702 

2  98325 

3.24975 

2.0000 

2.2925 

2.704 

2  967MC 

3.2515 

2.0285 

2  2975 

2,71075 

2.9969 

3.255 

37.35 

2.05975 

2.320 

2.715 

3001 

3.256125 

49710 

2126175 

2  326 

2.716 

3.0235 

3.258625 

70KC 

2 12795 

232625 

2.723 

3,045 

3.261 

81.9 

2,1315 

2.32BB5 

2.730 

3.049 

3  261125 

96 

2133275 

2.3525 

27315 

3,053 

3268625 

100 

2.13505 

2.35256 

2.73225 

3062 

3.271125 

225 

2,136825 

2  368 

2.732625 

3.067 

3.273625 

250 

2.1425 

2,374 

2.733 

3074 

3.276125 

265  714 

2144625 

2.375 

2.737MC 

3.1125 

3.3S45 

500 

2.14675 

238725 

2.73975 

3  126 

3.4045 

576 

2.148875 

2  395 

£742125 

&137 

3.4115 

720 

2.151 

2  396675 

Z7425 

3  13975 

3.4325 

1.2236 

2.153125 

242 

2.744 

3.1435 

34535 

1.229 

2.15375 

24375 

2-7445 

3.144 

3,4675 

1.239 

2.155 

2.44275 

2.74475 

3.145 

3,4815 

1.248 

2.15525 

2.4495 

2.746875 

3151 

3,5 

1.289 

2,157375 

2.45 

2.751 

31545 

3,579545 

1  289 

2.1595 

24585 

2754 

3  158 

3721666 

1  297 

2.16375 

246125MC 

2,75525 

3.1585 

3,7735 

1.299 

2.165875 

2.482 

2762375 

3.1615 

3805 

1-309 

2 170125 

2  486 

Z7735 

3  1625 

3803 

133245 

217225 

25 

2.778625 

3166 

3.901 

1455 

2174375 

2.51375 

2,78 

3,16975 

3.908 

1.689600 

21765 

2361 

2,814 

3  177 

3.9160 

1.7 

2  17925 

2.604 

2.817 

3  181 

4.0000 

1  76375 

2.18475 

26245 

28225 

3.1825 

4.011 

1.77125 

2.18575 

2,618 

2.B35 

3.13475 

4.126666 

1.773125 

2.194125 

262825 

2.854 

3.1885 

4.26 

178875 

2.207063MC  2.633125 

2.865 

3.2035 

4,3 

1.81875 

2.208313 

2.639 

2.868 

3,20725 

4.6695MC 

1  6275 

2  209563 

263575 

2.8725 

3.2105 

4  6965 

345125 

2.210812 

264325 

2.876875 

32165 

47 

I  S4375 

2  210813 

2646 

2887 

32175 

47175 

1845625 

2.212063 

2  647 

2  889 

3.2315 

47245 

64575 

2.214562 

2  650750 

2B94 

2.23275 

4  7315 

1  646 

2.214563 

2.6545 

2.910 

3.2365 

4.765 

1  6425 

2,215625 

2  65825 

2-920 

323775 

4.89 

184975 

2.217938 

2.660 

2,925450 

3  2385 

5.0000 

1.8575MC 

2.21975 

2662 

ftT5*O*0 

323B875 

5.348400 

i  906125 

2.222125 

2,68575 

2.931 

3.23925MC 

5.426636 

1  925 

2.22325 

2.6695 

2,94375 

324 

5.436636 

1.927 

2,22675 

2,677 

2945 

3,24025 

5.4990 

1932 

222875 

266075 

294675 

3.2405 

5.4675 

1962 

2,23725 

2.681 

2952 

3241 

55065 

1  985 

2^395 

26645 

2.966 

3.2425 

5.515 

19942 

2.24075 

2  68825 

2.973 

3244 

55215 

1995975 

Z241 

269575 

£980 

3248875 

3.3"t^ 

1964750 

2.246 

2.7 

2.981 

324925 

5  5515 

182 


CRYSTALS  (Qon'l) 
5.559 


55665 
5.574 
5.5815 
5569 

5.604 

5.619 

5.6115 

5.6265 

5  6415 

5.6715 

5.675 

5680 

5.695 

57 

57105 

5733333 

6.110 

6.210 

6.25B333 

6.321456 


6.582 

6.612 

66645 

6673 

6.693 

6723 

67305 

6736 

675125 

6.753 

67562 

67605 

67712 

677625 

6.880000 

6-910 

6.940 

7  35 

7,390 

7,423 

7.443 


6.4245&3MC  7  473 


5425 

6.427083 

6.45 

6.47 

6.47111 

6.510 

6537 

6567 


7.81 

8,00764 

8.00624 

8.075 

812 

815571 

8364 

8.64 

8,620 


8,3285 

8.837MC 
8.8455 
8,854 
8  8625 

8.871 

8.879500 

8.888 

8.905 

89305 

8.939 

8,956 

9.0265 

9.65 

9.7 

9,75 

9,8 

9.85 

99 

9.95 

y  .yyy 

10,0000 

10.021 

10.20833 

10,311 

10,5 

10,80375 

11.1805 

11228 

11.2375 

11,2995 


11.3565 

11,535 

1169626 

12.80902 

13.102 

13.2155 

132455 

13.2745 

13,2845 

132945 

13  3045MC 

13.3145 

13,3345 

13.3445 

13.3545 

14.315 

15016 

15.036 

16.80417 

17.2800 

17.8710 

17.9065 

17.9165 

1 7.9265 

1 7-9365 

17.9465 

1 79665 

17.975 

17.9935 


19.100 

1955416 

21.99965 

22.99966 

23.25 

23.575 

25.47667 

25.99961 

26.66667 

26.8965 

26.958 

2777778 

28728 

28  88889 

29.896 

30  0000 

31  0000 
31.11111 
31.66667 
32.0000 
3222222MC 
33  0000 
33.33333 
34,0000 
34.4 
34.4444 
34.44444 
35.0000 
35.25000 
35.55555 


36.0000 

36.21750 

36.6666 

36.66666 

36.66667 

37.0000 

38.0000 

38,77777 

36.77776 

33.88889 

39.0000 

39,160 

40.0000 

48,97222 

49,95 

50.14166 

5345 

54.95 

55.45 

5745 

5845 

5945 

60.45 

61.95 

72  355 

75 

75.185 

82.75 

83 

84 

85  833330 


MHZ  ELECTRONIC  KITS: 
90  833MC  w,  #1 

Motorola  MC14410CP  CMOS  Tone  Generator 

CMOS  Tone  Generator  uses  1MHZ  crystal  to  produce  standard  dua3  frequency  dial- 
ing signal.  Directly  compatible  with  12  key  Chimeric  Touch  Tone  Pads,  Kit  includes 
the  folFowrng: 

1  Motorola  MC1 441 0CP  Chip 

1  1  MHZ  Crystal 

1  PC  8oard 

And  all  other  parts  for  assembly  NOW  ONLY  $15.70 


93  1346 
93.535 
93.9353 
94.3 


95 
95,35 

102 

106.850 

123.5 

146,4 

146.64 

147.09 

165.5 

LATE  ADD 
ONS 

1.3047 

14 

1,5 

1  &0224 

2.3MC 

2.56 

2.854285 

200  KC 

3.2 

33 

3.64 

3.75 

3. B0 

5.456 

7.15 

7.26 

7.5 

11 

22 

29 


Kit  #2 

FairchUd  95H90DC  Prescaler  350MHZ. 

95H90DC  Prescaler  divides  by  10  to  350  MHZ.  This  kit  will  take  any  35MHZ  Counter 

to  350  MHZ.  Kit  includes  the  following: 

1  Fairchild  95H90DC  Chip 

1  2N51 79  Transistor 

2  UG -88/ U  BNC  Connectors 
1  PC  Board 
And  all  other  parts  for  assembly.  NOW  ONLY  $19.95 


General  Radio  UHF  standard  signal  generator 
Model  1021A    250  to  320  MHz 
5uV  to  500  mV  into  50  ohms 

Poforad  Mode*  1206  1.95  to  4  20  GHz  signal  source 

Model  1 107  3.6  to  8,20  GHz  signal  generator 


FAJRCHILD 

95H90DC 

95H910C 

11C9GDC 

11C91DC 

11C83DC 

11C70OC 

11C580C 

11C440C 

11C24DC 

11C06OC 

11C05OC 

11C01FC 


VHF  AND  UHF  PRESCALER  CHIPS 

350MHZ  Prescaler  Divide  by  1QH1 

350MHZ  Prescaler  Divide  by  5/6 

650MHZ  Prescaler  Divide  by  10/1 1 

650MHZ  Prescaler  Divide  by  5/6 

1GHZ  Divide  by  248/256  Prescaler 

600MHZ  Flip/Flop  with  reset 

ECLVCM 

Phase  Frequency  Detector  (MC4044P/L) 

Dual  TTL  VCM  (MC4024P/L) 

UHF  Prescaler  750MHZ  D  Type  Flip/Flop 

1GHZ  Counter  Divide  by  4 

High  Speed  Dual  5-4  Input  NO/NOR  Gate 


£299.95 

$400  00 

550.00 


$  B.95 
8.95 

15.95 

15.95 

29.50 

12.30 

4,53 

3.82 

382 

12.30 

74,35 

15.40 


CRYSTAL  FILTERS:  Tyco  00M9B8Q  same  as  2194F 

10.7MHZ  Narrow  Band  Crysial  Filler 

3  db  bandwidth  15khz  mimmum  20  db  bantfwldih  60khz  minimum  40  db  bandwidth 
I50hhz  minimum.  Ultimate  50  db:  Insertion  loss  LOdb  Ma*  Ripple  1.0db  Max.  Ct.  0  + 
-  5pf.  Rt.  3600  Ohms. 

NOW  ONLY  $5.95 


TUNNEL  DIODES 


TYPE 

TD261A 
TD266A 
1N2930 
1N2939 
1N4395 


PRICE 

$10.00 

10.00 

7.65 

7.65 

5.40 


BALUN.  CORES 
T2002 

S2.00/each 

or 

5/'S7.95 


RF  TRANSISTORS 

TYP£  PRICE  2  N  392  4 

2N1561  $1500  2N3925 

2N1562  15,00  2  N  3927 

2N1692  15.00  2N3950 

2N1693  15,00  2N3961 

2N2857JAN  2.45  2N4072 

2N2876  1235  2N4135 

2N2880  25,00  2N4427 

2N2927  700  2N4430 

2N2947  1725  2N4440 

2N2946  15.50  2N4&57 

2N2949  3-90  2N4956 

2N2950  5.00  2N4959 

2  N  3287  4.30  2N4976 

2N3294  T15  2M5090 

2N3302  105  2N5108 

2N3307  10,50  2N5109 

2N3309  3.90  2N5160 

2N3375MM3375         7.Q0-  2M5177 

2N3553  1.45  2N5179 

2N3&16  6.00  2N5184 

2N3866  109  2N5216 

2N3666JAN  2.70  2  N  5583 

2N3866JANTX  4,43  2N55B9 


3.20 

2  N  5590 

6  00 

2N5591 

11.50 

2N5637 

2625 

2N5641 

6.60 

2N5643 

1.70 

2N5645 

200 

2N5764 

1.09 
20  00 

TYPE 

8.60 

2N5842 

3.50 

2N5862 

2.80 

2N5913 

2f2 

2N5922 

19.00 

2N5942 

690 

2N5943 

3.90 

2N5944 

1.55 

2N5945 

334 

2N5946 

20  00 

2N6080 

.49 

2N6081 

2.00 

2N6082 

47.50 

2N6083 

4  43 

2N6084 

4.60 

2N6094 

2N6095 

6  30  2N6096  19.35 

10.35  2N6097  2800 

20  70  2N6136  18.70 

4.90  2N6166  36.80 

14.38  2N6439  43.45 

11.00  MM1500  3220 

27  00  MM  1550  10.00 

omrf=  MM1552  50.00 

Ph'°b  MM  1553  56.50 

£  8.65  MM  1601  5.50 

50.00  MM1602/2N5642         7.50 

3.25  MM  1607  8.65 

10.00  MM  1661  15.00 

46.00  MM  1669  17.50 

1  75  MM  1943  3.00 

7.50  MM2605  3.00 

10.90  MM2608  5.00 

13.20  MM8002  2,05 

5.45  MM60D6  2.15 

8.60  MRF304  43.45 

9.90  MRF502  .49 

11.80  MRF504  6.95 

13.20  MRF509  4r90 

5.75  MRF511  8.60 

10,35 


MRF901 

MRF5177 

MRF8004 

HEP76/S3014 

HEPS3002 

HEPS3003 

HEPS3005 

HEPS3D06 

HEPS3007 

HEPS3010 

HEPS5026 

MMCM918 

MMT72 

MMT74 

MMT2857 

TYPE 


MMT3960A 

PT3539B 

PT4186B 

PT4571A 
PT4612 


300 
20.70 

1.44 

4.95 
11.30 
2988 

9.95 
19.90 
2495 
11.34 

256 

1.00 
.61 
.94 

1.43 

PRICE 


S 


6.25 
3.00 
300 
1,50 
5,00 


PT4628 
PT4640 
PT8659 
PT9764 

PT9790 

PT9847 

SD1043 

SD1116 

SD1118 

SD1119 

40281 

40282 

40290 

TA7994 


5.00 

5,00 

1072 

24.30 

41.70 

26  40 

5.00 

3.00 

5.00 

3.00 

10.90 

11.90 

2.48 

50.00 


TERMS 

All  CHICKS  ilia  HDKET  OBDEflS  ARE  IN  US  FUNDS' 
All   Qfl&FflS  SfKT  riHST  tL»J£  <IH  UHS 
finest  ni.lbflt  (1    Fid  MnV;rr1uffl  I  Dl  pDiUg* 

M.I  pmr.FS  *m  is  us  dih.labs 


^IM^Hz 


clcctroqics 


*^M8 


(602)  242*3037 

2111  W.  Camelback 
Phoenix, Arizona  85015 


:  BANK  AMERICARO/VISA/MASTERCHARGE 

■ 

I  Your  Number 

*  (or  equivalent) 


» 


Exp.  Date 


Your  Signature: 


ft  ■  j  m  i 


p^  Re&der  Service— see  page  2f1 
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QUEST  Cosmac  Super  Elf  Computer  $106.95 

Compare  textures  a* 'or?  you  decide  to  buy  any  memory  select  m  on  it  or  select  ;nrj  single  step 

other  computer  There  ts  i»  otfit*  computer  on  Urgi,  on  ftpard  displays  provide  Output  and  op- 

the  maritet  today  that  has  aJl  the  (toss aWe  fcene-  Uonal  lipfa  snd  low  address  There  s  i  *4  pin 

fits  of  the  Super  Ell  tot  so  little  money.  The  Super  standard  connector  far  PC  care's  and  a  SO  pin 

Elt  rs  a  smal  single  board  computer  that  does  connector  tor  me  Quest  Super  Expansion  Board 

many  friff  things  h  is  m  excellent  computs  for  Power  supply  and  sockets  fpr  all  IC  s  are  <tv 

training  and  for  learning  programming  nrrfti  its  eluded  in  the  pre*  plus  a  detailed  90  pagemstruc- 

macnirte  language  and  yet  <1  «s  easily  expanded  tion  manual 


*ilh  additional  memory.  Tiny  Basic,  ASCII 
Keyboards,  video  character  generation,  etc. 

The  Super  EH  includes  a  ROM  monitor  for  pro- 
gram  loading,  editing  and  enecuiion  with  SINGLE 
STEP  lar  program  debugging  which  is  not  in- 
eluded  m  others  at  the  same  price.  With  SINGLE 


Many  schools  and  universities  are  using  the 
Super  Elf  as  a  course  of  study  OEM  s  use  tl  toi 
training  and  research  and  development 

R ti member .  other  computers  only  offer  Super  EN 
features  al  additional  cost  or  not  at  all  Compare 
brrlore  you  buy.  Super  Elf  Kll  S10R.B5,  High 


STEP  you  can  see  the  microprocessor  chip  ^dress  optjnn  sa  95    low  address  option 

operating  mth  the  unique  Quest  address  and  $g  95    C(JS|orn  Hardwood  Cabinet  wiin  drilled 

data  bos  displays  before,  during  and  atlnr  afld  ^&m  Um  mtl  jZ4  95   mCad  Mim 

executing  instructions.  Also.  CPU  nude  and  to-  6acJtyp  Kjr  UM  AN  wts  amJ  opt50f]S  llao  Mms 

tdion  cycle  are  shown  on  several  LED  indica-  ^m^  assembled  and  lested. 

n» ^1-  t  QunWila,  a  f  2  page  monthly  software  puolica- 

An  RCA  1661  video  graphics  chip  allows  you  ro  t|<m ,„  } m  cmpmi  ^^  ts mwh  by  5I|5. 

connecttoyeur  own  TV  with  an  inexpensive  video  5™^  |fr  S12  DO  per  year    New  100  pro 

modulator  to  do  graphics  and  games  There  is  a  j^f^e  manual  Vol  t  $4  95 


Tiny  Basic  for  ANY  1 602  System 

Cassette  SlO.flfl.  On  ROM  Monitor  $39  00 

Super  £«  owners  30Soff  Objtci  code  listing  or 


speaker  system  included  for  writing  your  own 

muse  or  using  many  muse  programs  already 

wrrtten.  The  speaker  amplifier  may  also  be  used 

to  drive  relays  lor  control  purposes 

A  24  .key  HE*  keyboard  rtidudes  16  HEX  keys     paper  tape  wilh  manual  S5.S0 

plus  load,  reset   run.  input,  memory  prelect,     Original  ELF  kit  Hoard  $14  95 

Super  Expansion  Board  with  Cassette  Interface  $89.95 

This  is  truly  an  astounding  vaHn  :joard  has 

been  designed  to  allow  you  to  decide  how  you 
wani  n  optioned  The  Super  Expansion  Board 
conies  with  4K  ol  low  power  RAM  fully  address- 
able  anywhere  in  64 K  with  owH-in  memory  pra- 
tuci  and  a  cassette  Interlace.  Provisions  have 
been  made  for  all  a  the*  option  s  on  the  same 
hoard  and  it  fits  neatly  mm  ihu  hardwood  cabinet 
alongside  the  Super  Elt  The  board  includes  slots 
'in  up  to  6K  of  EPROM  (270fl  275B,  2716  or  Tl 
2716)  and  Is  fully  socketed  ($12  00  value) 
EPROM  can  be  used  tor  the  monitor  and  Tiny 
Basic  or  other  purposes. 

A  IK  Super  ROM  Moot  tor  S19  95  is  available  as 
an  on  board  option  in  2708  EPROM  which  has 
been  preprogrammed  with  a  program  loader 
editor  and  error  checking  mufii  trie  cassette 
read  write  software  freJoubbte  cassette  file] 
another  exclusive  from  Quest.  H  tndudes  register 
save  and  readout,  btodt  move  capabtkty.  and 
video  graphics  driver  with  blinking  cursor  The 
Super  Monitor  is  written  wrth  subroutines  avow- 
ing users  io  take  advantage  ol  monitor  functions 


wmpfy  by  calling  them  up  Improvements  and 
revtsrons  are  easily  done  with  the  monitor  It  you 
have  the  Super  Expansion  Board  and  Super 

Monitor  I  he  innmior  is  up  and  running  at  (he  push 

of  a  burton. 

Other  on  board  options  Include  Parallel  Input 
and  Outpul  Ports  with  full  handshake  They 
AliDwoasy  connection  of  an  ASCII  keyboard  to  Ihe 
input  port  AS  232  and  20  ma  Current  Loop  tor 
teletype  or  other  device  are  on  board  and  Hytrtl 
need  more  memory  there  are  two  5-100  slots  for 
static  RAM  or  video  boards  A  GorJboul  8K  RAM 
board  is  available  lor  St  35  00  Parallel  IO  Ports 
S9  85  RS  232  S4.5G,  HY  20  ma  I  F  S 1  95 
5-100  J4  50  A  50  pin  connector  set  with  ribbon 
cabte  is  available  at  St £50 for  easy  connection 
between  the  Super  Elf  aid  trie  Super  Lip  in  si  on 
Board. 

rue  Power  Supply  tor  the  Super  Evoanston  Board 
■si  Samp  supply  wrth  ■+■  flv  x  IBv  »  !2v  -  5v 
Regulated  vantages  are  ^5v  &  •  i?v  $?9  95 
- 12  volt  optional.  DeiLute  version  wciudes  the 
case  at  S39  95. 


Auto  Clock  Kit  $15.95 

DC  clock  wrth  4-  b0*  displays,  Uses  National 
MA  1012  module  with  alarm  option  Indudes 
light  dimmer,  crystal  timobase  PC  boards.  Fully 
regulated,  comp.  instructs  Add  $3.95  lor  beau- 
tiiul  dark  gray  case  Best  vaiuu  afiywhere>. 

RCA  Cosmac  VIP  KM       $229.00 

Video  computer  with  games  and  graphics. 
Fully  assern.  and  test  $249. 00 


Digital  Temperature  Meier  Kit 

indoor  and  oi/ldoor  Switches  hack  and  forth 
Beautiful   50"  LED  readouts.  Nothing  like  il 
available  Meeds  no  additional  parts  foi  conv 
plete,  full  operation.  Will  measure     1 00 '  to 
i  200  F.  tenths  of  a  degree,  air  or  liquid 
Very  accurate.  $39.95 

Hem, iiiui  woodgrain  case  w/oezel       $11.75 


Not  a  Cheap  Clock  Kit  $14.95 

includes  everything  e*cept  case  2  PC  boards. 
6-  50'  LEO  Displays   53 U  clock  chip,  trans- 
former, ai  components  and  ful  mstrucs-  Gmen 
and  orange  dejp%s  also  »vad  Same  kit  w  80 
disptiys.  Bed  only  S21JS  Case  111  75 


NiCad  Battery  Fixer/Charger  Kit 

Opens  shorted  celts  that  won  t  hold  a  charge 
and  then  charges  them  up  a tt  in  one  M  *  full 
parts  and  instruchpns  $7.25 


PROM  Eraser 

UHfaviolffi  assembtsd 


J34  50 


60  Hz  Crystal  Time  Base  Kit  $4,40 

Converts  ifgrtat  docks  from  AC  hne  f reoueney  to 
oystaJ  time  base.  Outstanding  accuracy.  Ki  in- 
cludes PC  board.  IG  crystal,  reseaors,  ca^ 
paclors  and  trimmer 


Clock  Calendar  Kit 


$23.95 


CT7Q15  direct  drive  chip  displays  date  and 
time  on    6"  L£DS  with  AM-PIA  indicator 
Aiarmdoze  feature  jnctudes  bucer  Complete 
wrlh  all  parts  power  supply  and  met  ructions. 
less  case 


TERMS:  $5  ODmin  order  US-  Funds.  Qalifresidenlsatld6%lai. 
BankAmericard  and  Master  Charge  accepted. 
Shipping  charges  will  be  added  on  charge  cards. 


Same  day  shipment.  First  hne 
parts  only    Factory  tester! 
Guaranteed  money  back  Qual- 
ity IC  s  and  other  components 
at  factory  prices 

INTEGRATED  CIRCUITS 


P.O.  Box  4430M  Santa  Clara,  CA  95054 

wl!IcaMafIIV  1408^988-1640 
2322  Walsh  Ave. 
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Sinclair  3T/j  Digit  Multimeter 

Batt.ACoper   tmVanil  \Uh resolution  Re. 
tance  to  20  merj  1  %  accuracy  Small,  portable, 
complete &s sem  in  case  1  yr.  guaranlae.  Best 
value  ever'  $59.95 


Video  Modulator  Kit  S3. 95 

Convert  y-our  TV  set  into  a  high  quality  monitor 
without  affecting  normal  usage.  Complete  kit 
with  toll  instructions 


2.5  MHz  Frequency  Counter  Kit 

Complete  kit  less  case  $37.50 

30  MHz  Frequency  Counter  Kit 
Complete  M  less  case  S47.75 

Presc*r  tat  to  350  MHz  S19.95 


1979  IC  Update  Master  Manual 

197S  IC  DpdMe  Master  Mann*  $19.50  Com- 
plete IC  data  selector ,  21 75  pg  Master  refer- 
ence guide  Over  42.000  cross  references 
free  update  service  through  1978  Domestic 
postage  S3. SO.  Foreign  15.00, 1979 1 C  Update 
avaiiarjif  late  Jan  S3 5.00 


Stopwatch  Kit  $26,95 

Full  six  digit  oattefy  opcraled    2-5  volts 
■jB  MHz  crystal  accuracy    Times  to  59 
mln.,  59  sec,  99  VI 00  sac  Times  std.,  split 
and  Taylor.  7205  cNlp,  afl  components  minus 
case.  Full  Instructions- 


0  Connectors  RS232 

75  Pin  Submimatures 
DB25P  295 

D625S  3  95 

Cover  1  50 

RS232  Complete  Set    6  50 


DE9P  150 
DE9S  195 
DAT5P  2 .10 
DA1.5S  3.10 


S'100  Computer  Boards 

8K5tatrc  RAM  Kit  $135  00 

i&K  Static  RAM  Kit  205.00 

24*t  Staoc  RAM  Kit  423.00 

32K  Dyr^mic  RAM  Krt  31000 

64  K  Dynamic  RAM  Kit  470,00 

8K  16K  Eprom  Kit  Hess  PR0US)  $89.00 

Virlec  interlace  Kit  $139.00 
V  '         .      S3S       Extender  Board  SB.S9 


FREE:  Sand  for  your  copy  of  our  NEW  1978 
QUEST  CATALOG.  Include  28?  stamp. 
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SERVING 

HAMS 
BETTER  I 

Vorth  . . .  south  . . , 

east...  west 

Ml  leading  brands  . . 
in-depth  slocks 
new  >  used  gear 


NOW 


Bob  F*rrero,  WGRJ  K6AHV.  Jim  Raffert*  N6RJ 

Ol^er  well  known  hams  give  you  courteous, 
pef  son  aliped  service. 


CAUE  CUSTOMERS  PLEASE  CALL  OR  VtSfT  STORES  LISTED  BELOW 

PLUS  FREE  SHIPMENT 
ALL  ITEMS  U.RS.  (Brown). 


CALL  US  FOR  SPECIAL  PRICES  ON: 


•  ALDA  •  ALLIANCE  •  ALPHA  •  AMECO  •  ATLAS  •  BIRD  • 

•  CDE  •  COLLINS  •  CUSHCRAFT  •  CURTIS  •  DENTRON  • 

•  DRAKE  •  EIMAC  •  HUSTLER  •  HY-GAIN  •  ICOM  • 

•  KENWOOD  •  KLM  •  MFJ  •  MOSLEY  •  PALOMAR  •  ROHN  < 

•  ROBOT  •  SHURE  •  SWAN  •  TELEX  •  TEMPO  •  TEN-TEC  • 

•  TRISTAO  •  TELREX  •  TRI-EX  •  WILSON  •  YAESU  •  more. 


KENWOOD! 


DRAKE! 


ICOM! 


YAESU! 


ANAHEIM,  CA,  92801 

2620  W.  La  Pal  ma 

(714)  761-3033,  (213)  860-2040 

I  mile  ea$i  Knolls  Berry  Faim 

BURLINGAME,  CA.  94010 

999  Howard  Avenue 
(415)342-5757 

5  miles  sotJlti  on  101  Irom  S.F  Airport 


OVER  THE  COUNTER  ( Won.  thru  Sat.  10  AM  to  5:30  PM) 

MAIL  ORDER,  Phone,  Write. 


SAN  DIEGO,  CA.  92123 

5375  Kearny  Villa  Road 
(714)  560-4900 

Higlrway  163-&  Clairernont  Mesa  Blvd 

VAN  NUYS,  CA.  91401 

6265  Sepulveda  Blvd. 
(213}  988-2212 

San  Diego  Fwy  at  Vdory  Blvd 
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SAVE  $25.00 


Model  8100 
Frequency  Counter  Kit 

•  Range:  20Hz  to  100MHz 

•  High  Sensitivity 

•  Resolution  to  0.1  Hz 


Now  you  can  forget  about  price  performance  trade-offs  when 
you  select  a  frequency  counter.  In  Sabtronics"  Modet  8100  kit 
you  get  all  the  characteristics  of  superior  performance  at  a  low, 
affordable  price. 

This  frequency  counter,  employing  LSI  technology,  has  the 
performance  ana  input  characteristics  you  demand:  guaranteed 
frequency  range  of  20Hz  to  100MHz  (10  Hz  to  120MHz  typical); 
selectable  hi /la  impedance;  superior  sensitivity;  selectable 
resolution  and  selectable  attenuation,  Plus  an  accurate  time 
base  with  excellent  stability. 

An  8-digit  LED  display  features  gate  activity  indicator,  leading 
zero  suppression  and  overflow  indicator.  You  would  expect  to 
find  ah  these  features  only  on  high-priced  instruments  —  or  from 
Sabtronics"  advanced  digital  technology. 


BRIEF  SPECIFIC  ATOMS: 

■  Frequency  Range  20HztO  100MHz  guaranteed.  (10Hz  to 
120MHz  typical)*  Sensitivity :  15mV  RMS,  20Hzto  50MHz(10mV 
typical);  25m V  RMS,  50MHz  to  100MHz  (20m V  typical) 

*  Selectable  Impedance:  1MS1    2$pF  or  50@  *  Attenuation;  X1 , 
XI 0  or  XI 00  •  Accuracy;  ±  1Hz  plus  tfme  base  accuracy  *  Aging 
Rate:  ±5ppm/yr\  •  Temperature  Stability:  ±10ppm.  0;  C  to  40°C 

*  Resolution:  0.1  Hz,  1Hz,  10Hz  selectable  •  Display:  8-digit  LED, 
overflow  indicator,  gate  activity  indicator  •  Overload  Protection 

*  Power  Requirement:  9-15  VDC  @  330mA 


•iiiq 


sabtronics  Q 


1*3,4       M      IBM 
«l      W      9« 11*3     MRU     WKi      i* 


II  III 
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Model  2000,  31/2  Digit 
DMM  Kit 

•  5  Functions,  28  Ranges 

•  Basic  DCV  Accuracy: 
0.1%  ±1  Digit 


The  amazing  Sabtronics  2000  is  the  choice  of  both  professionals 
and  hobbyists.  It's  the  only  portable/ bench  DMM  that  offers  so 
much  performance  tor  such  an  astonishing  low  price. 

You  get  basic  DCV  accuracy  of  0.1%  ±\  digit:  5  functions  giving 
28  ranges;  readings  to  ±  1999  with  100%  overrange;  overran ge 
indication;  input  overload  protection;  automatic  polarity:  and 
automatic  zeroing 

The  all-solid-state  Model  2000  incorporates  a  single  LSI  circuit 
and  high-quality  components.  Our  clear,  step-by-step  manual 
simplifies  assembly.  Complete  kit  includes  a  rugged  high-impact 
case  ideal  for  both  test-bench  and  field  use. 


Special  Offer!  Save  $25.00 

If  you  order  both  the  frequency  counter  and 
DMM  kits  now,  you  pay  only  $144.90 
including  shipping  and  handling,  You  save 
$25.00  off  the  combined  regular  low  price  of 
$169.90.  Order  both  kits  now.  This  special 
offer  good  for  a  limited  time  only. 


"Special  offer  good  m  USA  only. 


Making  performance  affordable. 


f"S27 


1342G  Floyd  Circle  ■  Dallas,  Texas  75243 
Telephone  S14/7a3-OS9*l 


BRIEF  SPECIFICATIONS: 

•  DC  volts  in  5  ranges:  100  uV  to  IkV  •  AC  volts  in  5  ranges:  100 
ii V  to  IkV  •  DC  current  in  6  ranges:  100  n A  to  2 A  •  AC  current  in 
6  ranges:  100  nA  to  2A  •  Resistance:  0  1 12  to  20MQ  in  6  ranges 

•  AC  frequency  response:  40  Hz  to  50kHz  •  Display:  0.36" 

(9  1mm)  7-segment  LED  •  Input  Impedance:  10M12  •  Size:  8"W  x 
6.5"D  x  3"H  (203  x  165  x  76  mm)  •  Power  requirement: 
4.5-6  5  VOC-4  "C"  cells  (not  included). 

BY  POPULAR  DEMAND 
SPECIAL  OFFER  EXTENDED  TO  MARCH  31, 1979 


Sabtronics  Intemallonal  Inc.  13426  Floyd  Circle  Dallas  Tx  75243  "73-3" 
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n  Yes.  I  want  to  take  advantage  of  your  special  $25  00- off  offer.' 


Plemeiend 
and  handling 

Please  send 


Model  B 1 00  and  Model  2000  klt(t)  lor  only  S144.90  total  Including  shipping 


Please  send 


Model  a  100  Frequency  Counter  kilfs) 
Shipping  and  handling 

Model  2000  DMM  ttit(s) 
Shipping  and  handling 


(g  S>69  95  ea 
5  5  00  unit* 

■&  S69  95  ea 
S  5  00  unit* 


Texas  residents  add  sales  tax 
Total  enclosed 
C  Money  Order     D  Charge  my  Master  Char&fl 
Acc  No\ 


S 
S 

S 

S 

$ 

$ 


Visa 


E*p  Dt 


Address 
City 


Stale 


Zip 


•USA  only,  CANADA;  $6.50.  FOREIGN:  $19.00  AIRMAIL. 
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NEW! 


NEW! 


NEW! 


FM2016A 


BHKDK 


All  Solid  State-CMOS  PL  digital  synthesized  -  No  Crystals  to  Buy!  5 KHz  steps  -  144-149 
MHz-HUGE  W  LED  digital  readout  PLUS  MARS-CAP  and  MULTIPLE  OFFSET  BUILT  IN. 

•  5  MHz  Band  Coverage  - 1 000  Channels  (instead  of  the  usual  2  MHz  to  4  MHz-400 
to  800  Channels)  •  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  AND 
AUTO  TRANSMIT  •  MULTIPLE  FREQUENCY  OFFSETS  •  ELECTRONIC  AUTO 
TUNING  -  TRANSMIT  AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE 
OSCILLATOR  •  RIT  •  RF  ATT  •  DISCRIMINATOR  METER  -  1 6  Watts  Output- 
Unequaled  Receiver  Sensitivity  and  Selectivity  -  15  POLE  FILER.  MONOLITHIC 
CRYSTAL  FILTER  AND  AUTOMATIC  TUNED  RECEIVER  FRONT  END,  COMPARE! 

•  Superb  Engineering  and  Superior  Commercial  Avionics  Grade  Quality  and  Con- 
struction Second  to  None  at  ANY  PRICE. 


INTRODUCTORY 
PRICE 


$ 


359 


00 


Regulated  AC/P5 

Model  FMPS-4R  .  .  -  $39.95 


SHOWN  WITH  OPTIONAL  uP-800  MICRO-PROGRAMMER* 


000 

ooo 

00Q 
OQq 


FMMC-1*        Micro- 
phone with   Built-in 
Touch  Tone  Pad 
WHY  BUY  LESS? 
THE  FMMC-1 
HAS  IT  ALU 

•  New!  Auto  key  up 

•  Snap- Actioo  Keyboard 

•  Adj.  level  and  tone 

balance 

•  Use  with  any  transceiver 

•  Only  VA"  x  2"  (3995 


TRUE  FM ;  Not  phase  modulation  -  for  superb  emphasized  hi-fi  a  udio 
quality  second  to  none. 

RIT  CONTROL;  Used  to  improve  clarity  when  contacting  stations 
with  off  frequency  carrier. 

MONITOR  LAMPS;  2  LED's  on  front  panel  indicate  (1)  incoming 
signal-channel  busy,  and  (2)  Transmit. 

FULLY  REGULATED  INTEGRAL  POWER  SUPPLY:  Operating 
voltage  for  all  9v  circuits  independently  regulated.  Massive 
Commercial  Hash  Filter, 

MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  3  Unit- 
ized modules  eliminate  stray  coupling  and  facilitate  ease  of  main- 
tenance. 

ACCESSORY  SOCKET:  Fully  wired  for  touch  tone,  phone  patch, 
and  other  accessories  Internal  switch  connects  receiver  output  to 
internal  speaker  when  connector  is  not  in  use. 
MULTIPURPOSE  METER;  Triple  Function  Meter  Provides 
0  i  scrim  in  ator  Meter,  "5"  Reading  on  receive  and  Power  Out  on 
Transmit. 

RECEIVE;  Better  than  ,25uv  sensitivity,  15  POLE  FILTER  as  well  as 
monolithic  crystal  filter  and  AUTOMATIC  TUNED  LC  circuits  provide 
superior  skirt  selectivity  -  COMPARE! 

HIGH/LOW  POWER  OUTPUT:  16  watts  and  1  wan,  switch  se- 
lected. Low  power  may  be  adjusted  anywhere  between  1  and  16 
watts.  Fully  protected  -  short  or  open  SWR. 

RF  ATT:  Live  right  next  to  King  Kong  Repeater  and  canrt  operate? 
With  the  201 6 A  You  Can  -  Just  flick  the  RF  ATT  switch.  Only  the 
201 6A  has  this  feature. 

OTHER  FEATURES:  Dynamic  Microphone,  built  in  speaker,  mobile 
mounting  bracket,  external  5  pin  accessory  jack,  speaker  jack,  and 
much,  much  more.  Size  2.V&  x  7  x  7V&.  All  cords,  plugs,  fuses,  micro- 
phone hanger,  etc  included.  Weight  5  lbs.     Regional  Sates  &  Service  Centers 

East;  Sanford  Communications.  Inc. 

Co-Ionia,  N  J. 

C2O3T574-3O03 

Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers,  Kyokuto  Denshi  Kaisha,  Ltd,  bSS^s^m^I       ' 


FREQUENCY  RANGE:  Receive  and  Transmit:  144 .00  to  148.995 
MHz,  5  Khz  steps  (1000  channels}  +  MARS-CAP  and  MULTIPLE 
OFFSET  BUILT  IN. 

HUGE  W  LED  DIGITAL  READOUT. 

4  CHANNEL  RAM  SCANNER  WITH  IC  MEMORY  AND  AUTO 
TRANSMIT:  Program  any  4  frequencies  and  reprogram  at  any  time 
using  the  front  panel  controls — search  for  occupied  (closed)  channel 
or  vacant  (open)  channels.  Interna f  Ni-Cad  included  to  retain  memory 
(no  diode  matrix  to  wire  or  change). 

MULTIPLE  FREQUENCY  OFFSETS:  NO  CRYSTALS  TO  BUY 
EVER  -  Any  offset  any  split!  J'0dd  Ball"  splits  accomplished  by  digi- 
tal programming.  Never  any  reed  for  crystals! 
INTERNAL   MULTIPURPOSE  TONE  OSCILLATOR   BUILT  IN 
Sine  Wave  1750  Hz  tone  burst  for  "whistle  on  operation"  and  sub- 
audible  tone  operation.  Internal1  2  position  switch  for  automatic  and 
manual  operation,  tone  burst  or  sub  audible  tone  PL  -  adjustable  60- 
203  Hz  (100  Hz  Pre-Set). 

AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large  and  small 
coaxialJy  mounted  knobs  select  lOO&Hz  and  lOKHz  steps 
respectively,  Switches  click-stopped  with  a  home  position  facilitate 
frequency  changing  without  need  to  view  LED's  while  driving  and 
provides  the  sightless  amateur  with  full  Frequency  Selection  as 
standard  equipment 

FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END  ANO 
TRANSMITTER  CIRCUITS:  DC  output  of  PLL fed  to  varactor diodes 
in  all  front  end  RF  tuned  circuits  provides  full  sensitivity  and 
optimum  mtermodulation  rejection  over  the  entire  band.  ARC  (AUTO 
POWER  CONTROL)  -  Keeps  RF  output  constant  from  band  edge  to 
band  edge.  NO  OTHER  AMATEUR  UNIT  AT  ANY  PRICE  has  these 

features  which  are  found  in  only  the  most  sophisticated  and 
expensive  aircraft  and  commercial  transceivers. 


First  in  the  world  with  an  ail  solid  state  2  meter  FM  transceiver. 

AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  129th  Terrace,  Miami,  Florida  33176 
Telephone  (305)  233-3631  e  Telex:  51-5628 

U.S.  DISTRIBUTOR 


f617)_759_33< 


j^A2i 


DEALER  INQUIRIES  INVITED 


:The  Radio  Shop 
Rivertoir  Utah 

fBOl)  2^4-0991 

Northwest:  Acton  Supply,  Inc. 

Boise,  Idaho 

(208)  344-5084 

Midwest:  Universal  Service 

Columbus.  Ohio 

[6 14)  866-4267 

South:  Electronic  Communi'CatHJns 

Highland  Springs^  Virginia 

(604)  737-5100 


^"*  Reader  Service—see  page  217 
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GALLIUM  PHOSPHIDE  L.E.D. 

Provides  Higher  intensity  Than  Regular 
LED  s,  T1-3/4  Dome  (Red  Dittused! 
AND  Part  #T14R  t-99      22<  100  +       2Qe 
We  stock  the  full  line  of  AND  LE.D.'s 


MOTOROLA  4  MHZ  XTAL  OS- 
CILLATOR 14  pin  dtp  pkg„  5  VDC  En,  4 
MH;  out  TTL  compatible  15.95  ea. 


NATIONAL  SEMICONDUC- 
TOR—6  DIGIT  CLOCK  MOD- 
ULE A  12-hr,  clock  featuring  alarm  and 
snooze  alarm  function.  Comes  complete 
with  everything.  All  you  add  is  a  power 
cord  and  switches.  Each  module  utilizes 
discreet  components  and  is  ready  for  you 
to  mount  in  your  enclosure  Display  is  6 
each  seven  segments,  ,3  inches  htgh, 
clocktip  is  MM5375  Can  easily  be 
mounted  in  either  of  our  instrument  clock 
case  kits.  %  14.95. 


CALCULATOR  GUTS  Expenmen- 

ler  s  delight.  Each  key  bo  ad  includes  a 
monolithic  calculator  chip  and  a  display. 
These  are  rejects.  It  might  be  something 
simple  to  repair  or  it  could  be  very  nas 
A Mh is  price,  who  cares!  9  voll.  $1.50  ea. 
31*3.00, 

HOBBY  BAGS  An  assortment  of 
mi  so  electronic  parts.  A  genuine  value 
and  savings  Only  S2.99. 


DB-25  FEMALE  CONNECTOR 

A  unique  assembly  originally  adapting  the 
RS232  Type  Connector  to  hat  cable  SI .50 
vich  of  2/S2.50. 


INSTRUMENT/CLOCK  CASE 

KIT  Perfect  for  your  opto  projects.  Solid 
aluminum  construction  wdh  real  wamut 
sides.  0,a  5-3*8"  by  &-3/B-  by  Z\  S6.95  ea. 


EDGE   CARD   CONNECTOR 

Cmch  Jones  1Qj20  Pins  156  Spacing  PC 
Mount  35$.  Burndy  22/44  Pins,  156  spac- 
ing PC  Mount.  51.40  men. 


Electronic 


fUS 


A  division 


-  iMileri  products 


Corporation 


Corp.  Hdqts.,  2322  1*t  Av|.p  Buttle,  Wash.  9B121    •   [2Q6J  6B2-50S5 


LINE    PRINTER    HAMMER 

DRIVER  BOARD  Each  board  con 

tains  appro*,  130  each  #MJE800  (Silicon 
Darllngion  NPN  hfe  750,  ISA).  About 
$13000  worth,  over  100  lMOOl  diodes, 
plus  support  chips.  The  whole  package  4s 
youfS  (or  only  114,95, 

HURRY,  WE  DONT  EXPECT  THESE  TO 
LAST  VERY  U>NG! 


TRANSFORMER  Pr.  no  vac  Sec 

1 1  2  and  S  VCT  ®  i  amp  95*  •• 


TRANSFORMER   PC  mount    prl, 
110  VAC  Sec   12:6  @  1  amp  $1.25  ea. 


CLOCK  DISPLAY  National  Semi  6 
Dtgit  Multiplexed  Display;  .33"'  Characters 
(Common  Cathode). 
A  REAL  BUY  AT  JUST  $1  JO. 


FLAT   CABLE   CONNECTOR 

Female  34  Pin  Socket  50*  each 

PLASTIC  PARTS  BOX  A  nice  mile 

hinged-top  box  for  storing  all  your  small 
parts  Cd  6  V  by  3SA"  by  2".  75e  ea. 
10/55,00. 

COMPUTER  POWER  SUPPLY 
TRANSFORMER  prl  nor 220  Vac 

SEC.  12 J  V  a  9  A.  44.0  V@ 2  5  A,  12  9  V  « 
2.0  A,  \23  V  &s  3.2  A  Only  $14  J5  ea 

EDGE  METER  1000-100  ua  1/2"  by 

1!/16'\  Compare  with  other  meters 
costing  $6  00  ONLY  12-00  eju  Why  pay 
more? 

CALCULATOR  BUBBLE  DIS- 
PLAY BRAND  NEW  pocket  calculator 
displays  ftangjng  from  6-9  digit  Your  lucfc 
S1.25  *a.  3/S3.00 

KEYBOARD  HOBBY  BAG  Com 

pare,  then  really  save  with  our  calculator 
hobby  bag  assortment.  Each  one  contains 
3  calculator  keyboards.  All  this  tor  only 
51.75. 


KEYBOARD  SWITCH  ASSEM- 
BLIES Spring  contact  type  &S2  00 
(Which  enables  you  to  re-assemble  3  com- 
plete  groups  ol  A  switches.) 


REPEAT  OF  A  SELL-OUT  a  com 

plete  12  hour  digital  clock.  Some  are  man- 
ufacture line  reiects.  some  af&  returns, 
and  some  are  just  scratched   Features 
hours-   minutes    alarm-  snooze  alarm 
Parts  value  atone  would  equal  $20.00.  you 
pay  only  $6  00  ea. 


INSTRUMENT  CLOCK  CASE 

KIT  A  real  jewel  for  those  smaller  proj 

eels  Hinged  top  door  allows  you  to  hide 
your  control  area  O.D.  4TV  *  4"  *  114*. 
$1.99  each. 


AMPHENOL  #17-20250-1 

fdb-25)  Male  chassis  mount.  S2.50  ea. 


MINIATURE    DBDT   [PUSH 

BUTTON]  momentary,  rated  6 An 25 
VAC.  mtoroswltch  part  0BN2O21.  Only 
$1+$4, 


■-*  *~i 


DEFECTIVE  CALCULATORS 

Well,  some  are  and  some  are  not.  We  can't 
afford  the  time  to  test  them.  52.50  ea.  Bat- 
teries not  included,  2/S4.00 


#30  KYNAR  Blk    Brn.Red.Or ..  Yea 
Gm  .  Blu.,  Vio..  Gry.,  Wh. 
We  will  do  our  best  to  ship  the  color  you 
specify.  To  ensure  prompt  del r very  of  your 
order  we  will  substitute  colors  should  we 
be  temp    out.  unless  you  specify  other 
•vise  52.36  per  hundred  foot  spool; 
514.16  per  thousand  loot  spool; 
Multiples  of  100'  only. 

Call  us  for  quotes  on  larger  quantities. 


till    II 

1  I  1  1  :  1 

1  1   1  j  l 

1  >  n^  ig^ 


n>  ft 


PARTS  BOARDS  A  great  way  to  buy 
parts  on  a  budget  We  guarantee  your 
money's  worth,  ONLY  51  00  ea, 


CAPACITORS 

Capacitance     Voltage 


lOOOuf 

220uf 

2000uf 

40/40 

1uf 

.01S 

001 

.01 

.02 

.1 


2S  VDC 
25  VDC 
25  VDC 
150  VDC 
15  VDC 
100  V 
100  V 


Style 

Price 

PC 

25* 

P-C 

25( 

AXIAL 

50f 

AXIAL 

45c 

AXIAL 

19C 

MYLAR 

25c 

MICA 

1U 

DISC 

7« 

DISC 

6* 

DISC 

9e 

CLA1REX  PHOTO  CELLS  These 
have  a  real  USEFUL  range  to  them.  Any 
project  involving  control  dam  ambient 
light  levels  will  utilize  this  photo  celt. 
Lighl  resistance  IK.  Fast  response.  .156 
Diameter.  75c  each  or  2/41.00. 


ROTRON    WHISPER    FA 

#WR2H1  3  Blade  4"  Diameter  75CFM 
115VAC.  NET  517  00  YOUR  PRICE  S9.&S 
Wait  now,  these  are  not  pull-outs  or  some- 
thing like  that,  these  are  new! 


10  STATION  PUSH  BUTTON 
SWITCH  ASSEMBLY  4  Push 

On,1  Push-Off,  6  Ganged  Push  Onrush  Of t 
DPDT  $2.50  Each. 

SELECTED  VALUES 

These  items  are  chosen  Irom  our  vasl  in- 
ventory of  industrial  quality  components 
Extruded  heat  sink  10  W   by  2  1/4"  by 


^8 


$1.49 

25c 

50c 

20c 


500  Ohm  P-C  mount  trimmer 

Lme  cord  #16  pa  6 

74LS1F5  Quad  D  Klip -hop 

S.P.DT.  sub  mm slide  switch 

SPST   PC  SWITCH 

ACID  BRUSH,...  10c 

2  cend.  *24  spiral  wrap  ahfci  cable  .      to* 

14  PIN  DIP  HEADER.    ,  35c 


For  Master  Charge/Visa 

Orders  Us*  Our 
TOLL  FREE  HOT  LINE: 

1-800-426  0634 

for  eroes  outside  Washington 

[incl.  Alaska  &  Hawaii] 


OEM's  WELCOME 


tt^fjum.  ngdera  m-.rmjttt  Am  «fta  UMppid  UPS  ot  PP.  /Lx 
5%  «u»  !w  ifijopM]  1  rmi 

rotnkrtx 

onttt*  "mriir  I  Til  I  11  iinpHfMifwlBn  iitif  Lll—Jmuu 
tfiMttf  M  rmnLtVI—  nuBypct  to  p«er  Mil.  Open  acomnt  b? 
G*»i   VBwncwt  4  putM<cff  tunofa  K^CCt 


Store  Hours  MF  9-6  -  SAT  9-5 


I  r%9 
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BIL1.IT  ELECf  B«MC9 

RO.  Box  19442E    Dallas,  TX.  75219  (214)823-3240 


6  DfGIT  ZULU  CLOCK  KIT 

AT  -tt)  4  dor*  kr  HAMS.  DM^nw!  MUn  MV0P  *»V*  t£i>  4  _ 

raw  An  rmuntin  yiiuii  hf  »wwcwn  ana  w?  *«■>  a"  Hig  tugggr 

vtw  pw  ma  tutmr  tarn  — o  gated  PC  Bun*.  Ti»  mi*  tehgn  *  in* 

iwkHdQav4  A«4ttdrw»llifti^«hM«MaBhCM!irharABainwirHritM 
"^gPj      fwm«f«»JimurtMnp«H»mj  ElipijfliwpwwsiPi|il«ij«li»gji^Ji  uplo- 
ad     g  iwniaw  fri  ful  WW  FMtft  H)  r*#aawf»  *m  eotan*  mgwq  w*i»i9  a*ay 
|V'£:      *tm  «»nafc  flw  foom   Dim*  NOT  UHDioto  tty*  v.u  cHu  OUE  TO  A 
J  ^      SOCIAL  PURCHASE  WE  HAVf  A  UMltE  p  Otl AKTlTV. 


'<E»J^a»;» 


WC£U 


S0U© 


LVWU     fTTf  "BlMffTll   *TOJ 
S^jrto    few  ftap  r^vvjMV,  tat**  nu-jpa 
SJJSf    tA^taHf  t*)iHJn>  *«-=> /i  p^^te 
MAftM     CoAVnAHOtfbjilOIMUnpr 

'NOM*    rmwngT  fWiwn  fljartpi  n 

■*!■■>  mm 

IJIWJO  VIM 


#l  UNIVERSAL  SOUND  EFFECTS  BOARD 

HAVE  SOU  EVER  Ml^EH  YOU  CUULD  DUPL: 

TMXN  GB  A  PHASQfl  QJN7     HOW  ABOUT  GUNSHOTS,  WM.!  ^TLES,  SUEHS. 
aARKDC  DCGS  AN        "   ER  SOUND  £FFE:  J  CAN  WITH  OUR 

?HDBUFfUS<c  SOUND  EFF  USE*  1st  !&J  28  FIN   ».!.  SOUND 

^WTJESIEZES  CHIP,  S0SN77  UC  SUPf*  JlTFTf,   5  TO   12VDC  IS 

■BQUIBED  TO  GIVE  AFFHUL  t/fc  An  OF  AUDIO  OUTPUT.  WE  PROVIDE  T>C 
.  STJUD,   PARIS  AKD  QCTRUCnCl5  ftLJTfc  *  ITH  A  CHAKT  TO  PROGRAM 
*t€JN  SOUNDS.     USE  CHEAT- 

SOUND  EFFECTS,  'O:  SE-0:     16.95-  -tt  S(fcrJ  .95 


STEFtiO 


■l*c«  tmcwt 


«IW1HH> 


CTfOQME 


t  i 


*LC O  CST-A23 


m  ptwrrrrt  voltaoj 

■COULATOfl 


I 

■  ■ 


HI 

s«l 


739  FAIRCHILO 


1 


|  HJAL  LOU  WOtSE 
AUDfD  PRE  AJAPUFW 

89C       2  7.69 


Ml 

VHFA****^ 

to*OOA*tZ 

TO  a? 
» 


S1 

Mffllt    tt-CHAM*El 
DUAL  GATf  WOSfET 


MX 


"^  r 

SSE> 


,Xl 


<M 


FANTASTIC  SOUffO  EFFECTS 


1  rii  v. 
OTdC* 

■  « 

It* 


EMITTER 
RESISTORS 

MMDTOFMC 
VALUES' 

1  Ofiin  Bjp  9NPF 


"SV/r 


. 


1 


4-1  0#TO  ISOLAT0M9 


[f  IMT*  IM» 


V 


WIRE  WRAP  Wrrt 

30  GaiiQf 
KYNAR    IniutOl. 

500  FT 

430 


■tjiooo 


p. -.r  • 


- 
■4    • 


- 


Fl^- 


^ 


-■7! 


COMPLETE 


■  ■ 

■ 


YTArBLE  hLArM  Kit 

A  lun  EASV  kit  iv  *iwhm|iI«i  (hM  p-in«n  •tn  mi 

ijiiMCPng   Ifl  wht1   4liml  Innn  -,.   •  ■   

European  nrp»n  ioun[J  GtpaI  tru  hIumhi  di  loyi 
OpefOilBi  f?rnv.  I  I2VOC  »l  UP  ID  1  imp  IiUtmi 
l?VUC*fl   ohm   Mipitti-M  IIva    lliouiand 

IllJMfl    iK'Kli    MJliJ.    A-'l    ptrl 

2.50 


Inciuni1-  W  campq 
■wrirs.  piUlK],  dnAwJ  PC 
Baordfc,  Urge  easy  Id 
■flifl  itblfuctiaru.  and 
Al,  1ijirt|ilo«rwM  Clo(A 
Ounra     2  ■    f56* 

<*. 

1B-DD 
,-■1  Hi   Formal  Only 


11  ,  iJ  !H.>dn  t.y||d 
'■..i-iwiHKi  fj.i';n  lij*  She 
Zulu  Ouch  Inclurle-s 
runy  ln>"l  fiMBr  arid  UacK 
panel 

6  gs 


ALL  CCMPOffEHTl  IPO's 
GUARANTftO 


H^^kV    *^f»*<iJM  ■ 


-1.    ,-«iv  **  JiNU»»*  1 


"N 


*  100 
1/1  □□ 

i  nn 


■'-' 


P«w«5w 


IW400?       200V   I A 
lUMQOfi       BCCV   1A 


1S/1J0 
ItriJM 


iNiTCJ 
M9M 


Gmwwm  Dm*         A'l.tW 


Ger^*f^fi\  OmdB 


10/IW 


<MjihIA       Cti  i  6em  Iw 


f'C  Boani  m**rt«or    1QCVUS 


UHWARKED  POWEft  DIODES  "'!li 
calt*4frt»nd*  0*«ranlB«l  »  bt  «f  !**■* 
40DPIV  iS.  iA_  lOOrt*  GW<*  parts  Epoif 
Ml 

2  5/1.00 


-    ZJ  - -^i-  ■  ■ 

££?0r 


"?. '.-:£?: 


L-^ 


anu  Gisc^rHiNATon 

ii 
cir^ci't  '■'  ■■ 

MUM      L1T£FWAL       L'JMF'J 
Pilh'n     M   »IH  DIP    CIHECT 

fl^PH  ai:i  krfh  r    »on  us  pr: 

SOU     trjo    :j«     j-'.i  maf» 

MOU1E  ■ 

WITH  VI£1  SM 


aV_ 


HC3JD IP  HOUSE  ■ 

E     Ui*-'.  ■  .hb£i 

49C 


;&&*£££ 


POWER  SUPPLY  KIT 
PS-14 

*  BellHi  1hmi  2CKJHV  HwiU  n'ni  i  nn  t-it-!iul«Tia«* 
'    I  nh1li.ii  k  Cut'*n1  I  ■""l>n«  rf 

■    Shprl  Circim  Prnlm  ■•    ■  •    '"T.^ 

■  ftgrmit  SNitdown  ^  *  lM'    U9^b 

■  jfiidiuiriWp  CuffurH  Liinmifig    rr^         ,,^\%f\n\, 

*  Lwilhsn  TlHi  rlxii'H-  yi     P^W 

■  I  !j  tmpk  1 1  ,f.  Hi  1 1  RV 

'   All   Mjirli  BUpfMieU  mtlLid.rni  htmuy  duty  tftm 

lorn  it 

'   Djutlty  tirind  l<tj*rgljiti  PC  liaiKrt 

REVIEWED  IN  7/7B  73  MAG. 
rACQNT.  „,     ._ 


42.95 


if^i. 


MV1E24  Varcap  &ode  tOpid  Nnm    E  1 
Tuning  Rbtojb  <if 

2N55A3  Hhgh  Freq.  Amp  1  Wall  0  1  b 
CiM^1  TO-5  Case  style.  Htoiw  #   M( 

MFC4(H0-g  '  i  '.Villi  Audio  Ar'p  4  piri  pks- 
lc-  pack  50e 

HMOtna   10DV  HA  SCR  Ultra  sgrianivri 
-  drrvies  from  TTL  TO-220        &5C 

HI03S5  EOV  3A  Trtac  S«rartrve  Oati 
TO'5  *oe 


k. 


■'*.. 


OVEHVOLTAGE  PROTECTION  KIT 
6.95 

Prtnmrbn  ?hMP  IH«Jt»ncv  tw  Vumi  ■■partuwv  rc|uKMWt[ 
Trtp   irfpti»qr   n  ifdlulllrlJ*   ' 

I«ilftrit1'(   iirrt  a  35A  .'  '    hom  tt<*>  rnurnul  ttt  f; 

wnju^nmni,  S^rKJld  t*  uh4  PH  mMm  iri*l  "^  h«wl  Df 
rtc^v  eonoiiibk  #nh  if*  PS  If  *"d  PJ  M  AH  ■toes™ 
.f^UiprilMnl  afilMjrHtDbmtPCbaPrd   (0*rt*»  O^P  II 


l*1*: 


'f;l 


NEVER  A  SWEETER 
METER! 

AnwKan  mum  pwm* 
■Kg  c—  jpi  ■■*>»«*«>  ^«)i 

»WHptkito^iuTtiO 
tVDC.  Q-VAOC 


12. 


MK-03A  CLOCK  TIMER  KrT 

F  bllil'n  ?4  hw  &hl  pm  «nfl  up  IB  ?•  feawi  vf  ^-«iwi1 

»•  m#  mm  VI  ni'  *■  d"*i  LED  radauti  Tob^v 

twgj»|jyw|wn  auruia^  nf  bQiti  runcTiom  C4&cL  ■ub  pv 

wnjty»    Hjiii    «A    111   .■"?»■»_!!*    nmti    Tj«nef   l-JS  JJLTT, 

i*d  coidt  Mvficw»    K  '  w»  **^l  iimfiiBlnif 
or  Uh*>  »!•  W  B-/"#d  »*+  *dt>out  f§iturbn|  t^r  C"ije»  9 


28.95 


7tew<?te4H4 


VoU  Rwj.  IC  iTtli  him iw^>  10U»UC»f>  Jt 
FETIr«tf?«lOttArTi}Ms«   fUn%       3/110 


frSSPFD 


Trttvrv  G*  Smril  i  SHU* 


30,000  MFD 

I5VOPS    Cemeul* GraJt C*J 3 V  *»?-!  2  t0  10/1150 
3  3trdd   6  3VDC     Dip   T«nMApn   .-nxwril    RAfUl   iAjm 

Tl/14» 
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CAPACITORS 

csJf"  ACC  k»  a  n  «  rK 

HP- 

3/1W 

.-.;  '.if-       pm  BMnrtyft 

vrni'iTnM 


32 


'  ■  Ml  1m 

fS-tJOP 
a     l«Vt?C!Mylv 


50VOCM, 


5    1   DC 

£    IDA 


*«>   «-  «■'■  OB 


P    JOV  th>  r*rt 

•      lOV    LHD    -jn— 


J  I 


■  ll  ■    ■*  f.  *    •    . 


**W»i3kEf , 


-NO   COD'S  *ADD5%   FOR  SHIPPING 

♦SEND  CHECK  OR  MONEY  -TEX  RESIDENTS  ADD  5%  TAX 

0RDEH  OR  CHARGE  CARD  NO,  -  FOREIGN  ORDERS  ADD  10%, 

PHONE  ORDERS  ACCEPTED  ON  VISA  8  MC 


ORDERS    UNDER  310. 
ADD  .75for  HANDLING 


ZENER  GRAB  BAG 

a  vcfy  rwee  asKKtnwrt! 

&  1W  jsnvh  voUHft  rsp^aft 

ara  tram  2_7  tr.  M  VOC-  M<j»t 

cross    cwar   i<$t    ti   st«nd>Ft! 
-toers  a  gr«3t  Cmy  *o*  ant 


COPYRIGHT 


V*  Reader  Service— see  page  2ft 
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FREQUENCY  COUNTER  KIT 


CT-Sfl  «H»KNCTCO»Wt«". 


•  •• 


Outstanding  Performance 


CT-50 


isns*.  <HJI"  ''11 


Incredible  Price 


The  CT-50  *s  4  versatile  and  precision  frequency  counter  which  will  measure  *r™      «2u 

frequencies  r,o  60  mHi  and  up  lo  600  mHz  with  the  CT-600  opt  ton    Large  Scale  sra&L^opt 

integration.  CMOS  circuitry  and  solid  state  display  technology  nave  enabled  this  counter  to  compenMtH 

match   performance  found   m   units   selling   for  over  three   times   as   much    Low   power  input  BNC  i  n 

consumption  (typically  300-400  ma)  makes  the  CT-50  (deal  tor  portable  battery  operation  Qvetioad  saw 

Features  of  the  CT-50  include   large  8  digit  LED  display   flF  shielded  all  metal  case   easy  S15iiw1*  "^ 

pushbutton  operation  automatic  decimal  point,  fully  socketed  fC  chips  and  input  protection  P&***  no  VA! 

to  50  votts  to  insure  against  accidental  burnout  or  overload  And  ihe  besl  feature  of  all  is  the  Size  e-  *  r  . 

easy  assembly  Clear  step  by  step  instructions  guide  you  to  a  finished  unit  you  can  rely  .  ics  U  unii*  a 
Order  your  today! 

CT-50. 60  mHz  counter  kii  56995  rjai    Colo-r  TV  catibratcu4tataliJ»r 

CT-5QWT  60  mHz  counter  wired  and  losied  159.95  op-i   DC  probe  general  purpose  probe 

CT'fiOO  600  mH;  scaler  option   add  2995  HP-1    High  impedance  probe   noivioa-dip 


SPECIFICATIONS: 

Ptmqumncif  rmmpt  &  Hi  to  65  mm  600  mH;  wrti  CT-600 

tie&oMfwi   10  Hi  -   0  l  sec  qs*  'lecgftlt 

fte*x>uf  $  *grt  0  4'  hjgn  LED  direct  readout  tfi  mHf 

Accuracy  aOjusUi**  to  0  5  pom 

5rabtti!)i  2  0ppmo¥&i0   to  40  C  te»ri&fltf*lu*t 

compensate!! 
input  6NC   1  megohm  20  pi  dvect  50  ohm  *ith  CT-60C 
Overload  SOvAC  nutimum  ad  modes 

Sensitivity  less  than  25  mv  to  65  mHt,  50- 160  mv  to  500 
mHf 

Ftwrtf   1 10  VAC  5  Watts  or  12  VOC  i*  #00  ma 

Size  6"  *  4"  i  T    t^gfe  quality  akptunufli  case,  2  lbs 

ICS    13  umu   ail  sockeled 


51495 
1295 
15,95 


CLOCK 


30? 


The  UM*KIT,  only 
5  solder  connections 

Here  s  a  super  looking,  rugged  and  accurate  auto 
dot-  s  a  snap  to  bmid  and  install   Clock 

movement  is  completely  assembled— you  onfy  solder 
3  wires  and  2  switches  fakes  about  15  minutes' 
Display  is  bright  green  with  a.  ■■_   br.gr*  mess 

control  photocell -assures  you  ol  a  highly  readable 
dually  day  or  night  Comes  <n  a  vatm  hntsh  an>- 
odiferi  a l urn* n u: m  case  which  can  be  attached  5 
different  ways  using  2  sded  tape  Choice  of  silver 
tilftcK  at  gold  case  (specify) 
DC  3  tot  iZhout  Tv-rmai  522  95 

OC-3  *>red  and  tested  129  95 

1 10V  AC  adapter  S5  95 


Under  dash 
car  clock 

?4  hour  clock  m  a  beau- 
tiful plaslic  case  features.  6 
lumoo  RED  LEDS.  high  accuracy!  t  mm  mo)  ea> 
wire  hookup,  display  blanks  w^  Ignition  and  supet 
ihsttuchons  Optional  dimmer  automatically  adjusts 
display  to  amount  u$h\  level 
DC-11  dock  wthmtg  bracket  $27.95 

DM  1  dimmer  adapleT  2.50 


PRESCALER  u.  . 

Extend    the    range    of    your 

ccunler  lo  600  mH?    Works 

wilh  any  counter  kncludes  2 

Iranstslor  pre-amp  to  give  super  sens  typically  20 

mv  at  150  mHi  Specify  -  lOor  *  tOO  ratio 

PS  tB   600  mHz  orescaifi?'  159.95 

PS1BK   6O0  mHi  preset fer  M  49.35 


OP-AMP  SPECIAL 

741  mini  dip  12  S?.D0 

B1-FET  mini  dip   ?4llype  10/52.00 

VIDEO  TERMINAL 

A  completely  self-contained,  stand  alone  video  ter- 
minal care  fleouiresonly  an  ASCII  keyboard  and  TV 
set  to  become  a  complete  terminal  unit  Two  units 
available,  common  features  are  single  5V  supply. 
XTAL  controlled  tync  and  baud  rales  (to  9600). 
complete  compute*  and  keyboard  control  of  cursor 
Parity  error  control  and  dtsplay  Accepts  and  oener- 
ates  serial  ASCII  plus  parallel  keyboard  input  The 
3216  is  32  char  by  16  lines.  2  pages  with  memory 
dump  feature  The  641  §  is  64  char  by  16  lines  with 
sc rotting,  upper  and  lower  case  {optional)  and  has 
RS-232  and  20ma  loop  interfaces  on  board  Kits 
include  sockets  and  complete  documentation 
RE  3216,  terminal  card  $149  95 

RE  64 1 6,  terminal  card  l t»*5 

Lower  Case  option  6416  only  13,95 

Power  Supply  Kit  14.95 

Video  RF  Modulator.  VD-1  6.95 

Assembled,  tested  units,  add  60.00 


CALENDAR  ALARM  CLOCK 

The  clock  mats  go!  H  all   6-5"  LEOs    12   24  rWUf 
Snooie.  24  hour  alarm.  4  year   calendar    bailery 
backup,  and  lots  more  The  super  7001  chip  ib  used 
Size  5x4x2  inches 

Complete  M.  less  case  (not  available) 

DC-9  134,95 


30  Watt  2  mtr  PWR  AMP 

Simple  Class  C  power  amp  features  6  times  power 
gain  1  Winter  6  Out  2  in  for  15  out,  4  WintoF30oul 
Max  output ot  35  W  incredible  value  cornpleie  w>lf> 
all  parts,  less  case  and  T-R  relay 
PA-1    30  W  pwr  amp  kit  S22.95 

tr -t   RF  sensed  TR  re*ay  Wt  SJ5 


Ramsey's  famous  MINI-KITS 


FM  WIRELESS  MIKE  KIT 

Transmits  up  to  309* 
so  anr  ft*  broadcast 
pftdo  uses  any  type  c4 
m,ke    Runs  on  3  lo  9V 

e  FM-7  has  added  sen- 

g  mibe  p'eanp  stage 
PM'ihrtI2  95  PV-2  k  t  J4  J5 


VIDEO  MODULATOR  KIT 

Converrs  art/  TV  to  video  monitor 
Super  stable,  tunable  over  ct>  4-8 
Runs  on  5*t5tf  acteoJs  std  *n!eo 
signal  Best  unit  on  Ihe  rnarfaet' 
Comotefeiof  vD-i  SS9S 


COLOR  ORGAN  MUSIC  LIGHTS 

See  music  cc?fne  alive'  3  tijtteienf 
Mgnp.  'in  *et  *rrh  music  One  UQht 
lOf  km/%  one  <of  thempd-ranoe  a^d 
onp  Idi  itie  njghs  E&cr^  channel 
irxwiduaiiy  aejustaoie  and  dr-ves 
up  10  30GW  Great  for  parties  band 
fflwtf.  m|e  clubs  anfl  more 
Complete  M   ML-1  S7-95 

LED  BLINKY  KIT 

A  (jrHAt  Attention  gf  tter  «vhich  allar- 
ndtely  nasties  2  |umbo  LEDe  Uw 
rnr  n;i me  badges  burtons  warntno 

Ii.iiimI  li/jh|S.  ariyttiingl  Runs  Qfi  3  (0 
ComulptL'  h-l    BL-l  S2.A5 


TONE  DECODER 

*     complete 
lone  decoder  on 

a  Single  *»C  bos^d 
Fe«ture<k  400-50OD 
Hi  sO;usi#ble  range  via 
20  turn  pel  manage  regulation  56  * 
IC  UMlMr  for  touch-lone  decoding 
tone  bursi  detection  FSK  etc  Can 
•►»  be  used  as  a  suble  tone  en- 
coder Runs  on  5  to  12  vD'te 
Compkele  ki1    TD-1  55-9S 


WHISPER  LIGHT  KIT 

An  inleraslmg  hil.  small  mike  picks 
up  sounds  a  net  con  war  is  them  to 
lighl  The  louder  tne  sou  mi  Ihe 
bnghtar  Ihe  lighi  Completely  sell 
conlaitted.  includes  mike,  runs  oil 
1 10V AC,  controls  up  to  300  walla 
CumpiaTB  Kil  \\L  1  56.95 


SUPER  SLEUTH 

A  siipet  senstrwe  am- 
phttep  *n«th  «M.a  pick 
up  a  pm  drop  al  1 5  leel* 
G  rear  lo*  monrtpinng  b&bf  *  room  ot 
«  genera*  purpose  amptitiet  FuM  2 
W  i mi  output  tuns  on  G  lo  i  S  votts 
uses  S-ftS  onm  speaker 
Compter*  M   BN-9  55  95 


POWER  SUPPLY  KIT 

Comp*et»  triple  regu- 
lated power  suppty  pro- 
vides vftifvable      6  lo   i& 

I  ai  200  ma  and  +  5V  al  t 
Amp     Evcellant    load    regulation 

ElOOd  filtering  and  small  size    Less 
rinilormers  fequnes  6  3V  ir    t  A 
and  24  VCT 

CompleEfl  kit.  PS-3LT  Si. 9 5 


ramsa^j  alaalroiias 

BOX  4072t  ROCHESTER,  N.Y.  14610 


SIREN  KIT 

PfDduces  upward  and  downward 
wail  charanlerisiic  ota  police  siren 

'■  W  liH.th  rti>t)ioOIJtpUl   i    rtsi  n  3   i  S 
volt*  uses  3-45  ohm  speaker 
Complete  Ml.  SM-3  $1-95 


PHONE  ORDERS  CALL 
(716)271-6487 


FM  MINI  MIKE  KIT 

A  super  high  performance  FM 
wireless  mike  Ml1  Transmits  a  stable 
signal  up  lo  30g  yards  wilh  excep- 
tional audio  qualily  bv  meiinaof  ita 
built  m  eiecirel  rrrike  Kit  includes 
case,  mike  on-on  nnHtcti  anttfina, 
b  al Tery  an d  Su per  1  nsl r  i>c fi  0 n$  T  h 
is  the  tones?  unit  ayfliiabie 
FM-3M  S12  95 

wir ed  an  d  tested  16-95 


CLOCK  KITS 

our  Besl  Seller 
your  Best  Deal 


Try  youf  hand  al  buildtng  the  finest  looking 
clock   on    the   market     Its  satin    limsh   anod>zed 
a tufTjinum  case  looks  g* eat  anywh»-  4" 

LED  digits  provide  s  highly  readable  display  Thih 
complete  nil.  no  extras  needed  and  ri  only  lakes  l  2 
hours-  to   assemble    Your   Cho>ce  of  case  Colors 
•i  qoid  bronze  black  blue  (specify) 

Clock  kit  12  24  hour.  DC- 5  S22-95 
>ck  *ilh  iG  min  ID  timet,  12/24  houi 

DC-10  27.95 

Alarm  clock,  12  hour  onty.DC*8  24.95 

1;JV  DC  car  Clock   DC?  27,95 

For  wired  and  lesled  clocks  add  $10  0  i  nm-? 


Hard  to  find  PARTS 


LINEAR  IC* 

REGULATORS 

i  as 

rem 

51  25 

324 

1  so 

723 

50 

aao 

1  25 

309K 

55 

3804 

n 

7805 

85 

555 

45 

78L0S 

25 

556 

OS 

7905 

T  25 

i  g  'j 

•S 

rets 

85 

S67 

1  25 

7912 

1  25 

U54 

50 

7815 

•6 

M09 

so 

TTLtCa 

CMOS  IC* 

74500 

35 

4011 

20 

7447 

65 

4013 

35 

7475 

50 

4044 

7490 

50 

40«9 

40 

74196TI 

135 

4513 

1  2S 

SPECIAL  *C* 

5399 

1  75 

ncto 

1150 

TRANSISTORS 

10116 

1  25 

M*  type 

10  1  M 

4511 

200 

2H390&  irpe 

10  1  OQ 

5314 

2  95 

HPH  MW  f»*i 

3    1  00 

5375*8 

295 

Pf^l*  30VSi  P*t 

3   100 

root 

650 

?Ntl055 

E.O 

4059  «  N 

900 

U  JT  2N?$46  type 

3  2  00 

7208 

17  95 

r£TMPFl02type 

3  ZOO 

LED* 

UHF  :-'NlJl79lyoe 

3-2  00 

JumtKj  red 

8   100 

MRF-230  &f 

11  95 

Jumbo  green 

6   1  00 

SOCKETS 

Jumbo  yellow 

5   1  DO 

fi  pm 

10S00 

Mim  ted 

6   i  i  j  . 

14  pm 

10.2  00 

Micro  red 

8   1  00 

16  pin 

10  2  00 

BiPolar 

75 

24  pin 

4  2  00 

FERRfTE  BEADS 

2&  pm 

4  2  00 

Wilh  mfo  *pec* 

15   1  00 

40  pm 

3  2  00 

6  hoFBbalun 

1  00 

TERMS:  Satisfaction  guaranteed  or  money 
refunded  COO  add  St  SO  Minimum  ordet 
sa  00  Orders  under  sio  00  add  i  /  J  Add 
5%  for  postage  insurance  handling  Ovet 
was  Add  15%  NY  r«»d»fltt  add  f\  ten 


*^RS 


ronics,  inc. 


OSCAR 

HEADQUARTERS 


^Hie 


Af  Quality  VHF&UHF  Kits 
r^       At  Affordable  Prices 


SSB  TRANSMITTING 
CONVERTERS 


FEATURES: 

■  Linear  Converter  for  SSB,  CW,  FM,  etc. 

•  A  fraction  of  the  price  of  other  units 

•  2W  p.e.p.  output  with  1  MW  of  drive 

■  Use  low  power  top  on  exciter  or  attenuator  pad 

•  Easy  to  align  with  builtHn  test  points 


Frequency  Schemes  Available: 

MODEL  INPUT(MHz)  OUT  PUT  (MHz) 

■     ■    ■ ^^_- — . — ■ «L  i 1— 

28-30  50-52 

2S-30  220-222 

2S-30  222-224 

28-30  144-146 

28-29  145-146 

26-28  144-146 


XV2-1 
XV2-2 
XV2-3 
XV2-4 
XV2-5 
XV2-6 


ONLY  $59.95.' 


VHF  Linear  PA's 


■  Use  as  Linear  or  Class  C  PA's  •  For  XV-2  Xmtg 
Converters,  T50  Exciters,  or  any  2W  Exciter 


LPA  2-T5    Kit        $59,95 

•  15W  out  (linear)  or  20W  (class  C)  «  Solid  State 

T/R  Switching  •  Models  for  6M,  2M,  or  220  MHz 


LPA   2-45   Kit      £109.95 

•  45W  out  (linear)  or  50W  (class  C) 

•  Models  for  6M  or  2M 
LPA   8-45    Kit      SS9, 95 
For  2M,  8-lOWin,  45W  out 


T80UHF  POWER  AMP 


►Broadband  PA    •No  Tuning  Required    ■Class  C  PA 

•430-4/OMHz 
•T3-15WOut 
•200  mW  Drive 

Model  T8CH450 

579,95 
Wired  &  Tested 


Ttnnrtrrrrrrrrr' 


VHF  RECEIVING 
CONVERTERS 


LET   YOU    RECEIVE    OSCAR   AND    OTHER 
EXCITING    SIGNALS    ON    YOUR    PRES- 
ENT  HF    RECEIVER! 


MODEL 

RF   RANGE 

f-F   RANGE 

C28 

2S-32MHz 

]44-I48MHz 

C50 

50-52 

28-30 

CI  44 

144- 146 

28-30 

C145 

145-147 

28-30 

CI  46 

146-148 

28-30 

C110 

Aircraft 

26-30 

C220 

220-222 

28-30 

C222 

222-224 

28-30 

Special 

Inquire  About  Other  Ranges 

ONLY  $34*95 

UHF  RECEIVING 
CONVERTERS 


MODEL 
C432-2 
C432-4 
C432-5 
C432-7 
C432-9 
Special 


RF    RANGE       l-F    RANGE 


432-434 

432-436 
435-437 
427.25 
439.25 


28-30MHz 
144-146 
28-30 
61  ,25 
61  .25 


Inquire  About  Other  Ranges 

ONLY  534.95 


A?   Extruded    Afum    Case   with    BNC's   for 
above    Converters    (Optional)    rrr    $12,95 


VHF&UHF  FM  RECEIVERS 


*NEW  GENERATION  RECEIVERS 

♦  MORE  SENSITIVE  *MORE  SELECTIVE  (70  or  100  dB) 
♦COMMERCIAL  GRADE  DESIGN 

*EASY  TO  ALIGN  WITH  BUILT-IN  TEST  CKTS 

*  LOWER  OVERALL  COST  THAN  EVER  BEFORE 


R70   6-channel  VHF  Receiver  Kit  for  2M,  6M,  10M, 
220  M  Hz,  or  com"  f  bands. ,...,...».,    $69. 95 
Optional  xtol  filter  for  lOQdBadj  chan      10.00 


; .. .«;   '    *    It, 


R90  UHF  Receiver  Kit  for  any  2  MHz  segment  of 
380-520  MHz  band 589 . 95 


FAMOUS  HAMTRONICS  PREAMPS 
let  you  hear  the  weak  ones! 


Great  for  OSCAR,  SSB,  FM,  ATV.    Over  10,000  in 
use  throughout  the  world  on  all  types  of  receivers. 


P9  Kit  $12.95 

P14  Wired  $24.95 


Specify  Band  When  Ordering 


•  Deluxe  vhF  model  for  applications  where  space 
permits    •  1-1/2  x  3"  •Modefs  avail  to  cover  any 
4  MHz  band  in  the  26-230  MHz  range  #12  Vdc 

■  2  stages  *ldeal  for  OSCAR  #20  db  gain 

•  Diode  transient  protection  •  Easily  tunable 


P8  Kit  $10.95 

PI*  Wired  $21.95 

Specify  Band 


•  Miniature  vhf  model  for  tight  ipaces  -  size  only 
1/2x2-3/8   •  Models  aval!  to  cover  ony  4  MHz 
bond  in  the  range  20-230  MHz  »20  db  gain   *\2V 


P15  Kit         $18.95 
P35  Wired   $34.95 

•  Covers  any  6  MHz  band  in 
UHF  range  of  380-520  MHz 

*  20  dB  gain  +2  stages  *Lqw  noise 


NEW  FM/CW  EXCITER  KITS 


BUILD  UP  YOUR  OWN  GEAR  FOR  MODULAR 
STATIONS,  REPEATERS,  &  CONTROL  LINKS 
•  Rated  for  Continuous  Duty   •  Professional 
Sounding  Audio     •  Bui  I  i —  in  Testing  Aids 


T50  Six  Channel,  2W  Exciter  for  2M,  6M,  or  220 
MHz    (Specify  band), ,  ,,..,...  *#  ,.      $49.95 

T50U  Six  Channel  1W  Exciter  for  430-450  MHz 
uhf  operation *  * , ,  ♦  ♦  ♦.♦*..  •       $49*95 


►Ask  For  Free  Catalog  4 


ITS  EASY  TGORDBtl 

CALL   OR  WRITE  IMfOW  FOR  REiE' 
CATALOG   OR  TO   PLACE   OftDEfU 

PHONE  716-392-9430.      (Electronic 
answering    service  fVfiS    &   weekends) 

*T  :'  '■      .       '■■■■  .  : 

Use    of edit    cord,    c . o * d  .  ,    chexk,    m«o 
Add    $2.00  shipping    £   handling. 


IN  CANADA,  order  f row  Communications  Pfus,  3630 
Cote  Vertu;  Sf-laurenr,  Quebec  or  phone  $14-337- 

TIss^Ag^il^^Sig^sli^gj^jj^jssijgjJi6^ 
Note  Now  Address  and  Phone  No. 


ronics,  inc 


65  A  MOUL  RD  •  HILTON,  NY  14468 


— Dealer  Inquiries  Invited — 


V*  Reader  Service— see  page  211 
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WAREHOUSE  CLEARANCE  SALE! 

ODD  LOTS,  CLOSEOUTS,  DISCONTINUED  ITEMS.  ALL  NEW  MERCHANDISE! 

LIMITED  QTY  ON  SOME  ITEMS. 


+7490-House  tfTTL  Decade  Counter.  Prime?.  22C  ea   10/$1.7Q 

•  Weston  Meter  -  41&ji$?&  Mirrored  Scale.  0-120Scale.  1MA  $3.17  ea. 
*Mallory  Computer  Grade,  48.000  MFD  25WVDC   40V  Surge   $2,92  ea. 
+,01  MFD  50  WVDC  Pise  Bypass  Caps,  Long  Leads.  500  for  S14.65 
•Calculator  Keyboards,  For  handheld  units:  Assorted  10/S2.86 
+Ni-Cad  Charger.  Plugs  into  wall  4.5VDC  at  100MA  72<fc  ea.  10/$6.40 

a  AC  Motor.  Shaded  Pole  24VAC,  220RPM   $1 .91  ea  10/518,10 
*100  MFD  15VDC  Elect  Cap.  Axial  Leads.  50  for  $5.60 

•  Finned  Heatsink.  4x2 '/*x1.  Black.  Drilled  for  two  TO-220  Cases,  93C  ea. 

•  Power  Resistor.  ,15  OHM.  110  Wail  5%  $1.38  ea.  10/S11.40 
•Adernco  Burglar  Alarm  Tamper  Switch.  2V",  in.  Plunger.  52$  ea.  10/54.35 
•.1MFD  400  WVDC  5%.  Nlytar  Cap.  Axial  31$  ea.  10/$2.63 

•  ted  Calculator  Readouts.  From  6  to  14  Digits.  Assorted.  No  Data.  New,  10/$2.82 
•Precision  Resistor.  10  OHM.  1/4W,  1%.  By  TJ,  16G  ea  10/$1.55 

^Precision  Resistor.  35.7K  1/4W  1%.  20  for  92C 

•Power  Relay.  24VAC  Coil  3PDT.  10  AMP  Contacts.  $1.35  ea.  10/$11.00 

•Audio  Output  XFMR  Miniature.  1000  OHM  to  8  OHM.  46$  ea.10/$3.B0 

•Minialure  Pot.  10K  OHM  Linear.  PC  Mount.  56G  ea.  10/$4.20 

•Allen  Bradiey  Res,  1 K  OHM  2W  5%  20  for  94$ 

•Motorola  Power  Zener.  10  Watt  140V  Stud.  81  .<£  ea.10/$6.85 

+IC  Project  Board.  3/4x21^  in.  Holds  2  DIP'S.  5  for  90$ 

*Mostek  Calculator  Chips,  MK502E2.  Five  Functions  with  Sheet  46$  ea.  10/$3.80 

•Ceramic  Trim  Caps,  Arco  PC402.  2  to  20  PF  4  for  53<P 

•Mylar  Cap.  .12  MFD  100  V,  5%  Axial.  15  for  $1.06 

•Claroslal  Pot.  300  OHMS  3  Watts.  Screwdriver  Adj.  32C  ea  10/S2.65 


•Tantalum  Cap.  MatEory    56  MFD  35V  Axial  12  tor  47* 

*TRW  Resistor.  820  OHMS.  1W.  5%  50  for  $1.85 

•TO-220  Heatsink.  By  IERC  Black  PC  Mount  20  tor  $2,9-0 

^Motorola  Audio  AMP  la  2  Watt  MC1316P  with  Sheet.  65C  ea.  10/$5.30 

•Siemens  Diodes.  #A62  500  MA  50  PIV.  Bo*  of  500  for  $6,85 

^Tantalum  Cap.  22  MFD  35V.  Axial  Mil   Quality  Metal  26<t  ea  1Q/$1,90 

iPotter-Brumfield  Relay.  4PDT.  115VDC  6100  OHM   86<P  ea  10/S7.80 

*Power  Darlington.  TRW  SVT6001    10A.  500V  TO-3  780  ea.  10/$7.10 

•Guardian  Electric  Relay.  48VAC  Coil.  4PDT.  Mini  84$  ea.  10/$7.60 

+1N4003  Rectifiers.  1  AMP  200  PIV,  PC  Leads.  100  for  $2.40 

•Mylar  Cap.  .22  MFD  50V.  CDE.  Axial  10  for  48$ 

•Rotary  Switch.  2  Pole.  3  Position  36C  ea.10  for  $2.86 

•Mylar  Cap,  Green  Radial  Type.  .068  MFD  100V.  10  for  46$ 

•OP  AMP.  LM358  Mini  Dip  House  #  41G  ea.10  for  S3,65 

•Stud  Rectifier.  35  AMP.  300  PIV.  MOT  1N1187  73C  ea.  10/$6.60 

•Erie  Disc  Caps.  .01  MFD  100V  PC  Leads  100  for  $2.45 

•Motorola  Octal  "D"  Latch.  MC8308,  like  74100.  430  ea,  10  for  $3.80 

•Power  Resistor.  6.8K  OHMS  4Watts.  10  for  91  c 

•2  Watl  Resistor.  22K  OHMS  30  tor  $1.07 

•74164  TTL.  House  #  8  Bit  SIPO  Shift  Register.  26C  ea.  10/$2,15 

•TO-3  Heatsink,  For  309K,  etc.  Thermalloy  &6Q01B-2.  8  for  $1.86 

*IC  Assortment.  TTL,  DTL,  Linear.  House  #.  All  New.  50  for  $1.56 

*LM113  Precision  Voltage  Reference.  To- 18  Case,  $1.18  ea. 

+LM301  High  Performance  OP  AMP.  Metal  Can.  10  for  $2.18 

*  Mini  Clock  Module,  4  Digits  with  Timebase.  Removed  from  Eqmt.  S7.85 
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1N41 48  DIODE  SALE! 

FULL  LEADS!  BRAND  NEW! 
COMPUTER  MFG.  SURPLUS 

100  FOR  $2    1000  FOR  $17.50 


■     220$  m* 


FILTER  CAP 

2200  MFD  16WVDC 

BY  PANASONIC.  SMALL  SIZE. 


fresh!     3  FOR  $1-25 


•••••■ 
§••••■ 

§••»-- 

•  •**- 

•  •••- 


FOUR  CHANNEL  SCANNER 

PC  Board  only.  A  sensitive  two  band 
RECEIVER  on  a  board  measuring  only 
3x2M?  In.  Units  were  puchased  when 
HYGAIN  closed  its  Puerto  Rico  plant. 
Will  scan  four  crystals  on  the  VHF 
(high)  band  or  the  UHF  band.  Works 
off  6VDC,  Some  units  may  require 
slight  tuning.  We  provide  basic ihooK 
ups<  but  have  no  schematic  at  this  time. 
LIMITED  QTY.  -       Ajp% 

$5.99  each 


MOTOROLA  POWER 
TRIAC 

TO-220  CASE 

15  AMP     400  PRV 

SPECIAL:  QQlK 

03y    each 

5  FOR  $3.95 


GE  NICAD! 


GE  Ni-Cad  Battery  Pack 

3  Ceil  pack,  gives  4  volts 
at  90QMAH.  Brand  new, 
factory  fresh  Each  cell  is 
2/3  ,JC  size.  $2.95. 
Buy  3  packs  (12  volts) 
for  $6,95.  Limited  stock! 


COMPLEMENTARY  POWER  TRANSISTORS 

SILICON  NPN  AND  PNP.  TO-220  CASE. 
VCEO  -  40V         PD  -  30  WATTS 

FOR  AUDIO  POWER  AMPS.  ETC 


TIP29  -  NPN 
TIP30-  PNP 


YOUR 
CHOICE 


3  FOR  $1 


THE  COLOSSUS" 
FAIRCHILD  SUPER  JUMBO  LED  READOUT 

A  full  .80  inch  character.  The  biggest  readout 
we  have  ever  sold!  Super  efficient.  Compare  at 
up  to  $2.95  each  from  others! 
FND  847  Common  Anurie  YOUR  CHOICE 

FND  850  Common  Cathode         $-|  49 

(6  lor  $6.95) 


EA 


FAIRCHILD  RED  LED  LAMPS 

#FLV5057,  Medium  Size.  Clear  Case.  RED  EMITTING  These  are  not 
retested  off-spec  units  as  sold  by  some  of  ou r  competition  These  are 
factory  prime,  first  quality,  new  units. 

10  FOR  $119 


50  FOR  *495 

"WE  BOUGHT  250,000  PCS." 


***** 


FAIRCHILD  PNP 
"SUPER  TRANSISTOR" 

2N4402.  TO-92  Plastic.  Silicon  PNP 
Driver.  High  Current  VCEO-40  HFE-50 
to  150  at  150  MA.  FT-150  MHZ.  A  super 
"BEEFED— UP"  Version  ot  the  2N3906. 

8  FOR  $1 


HY  GAIN 
OP-AMP  AND  RELAY  CONTROL  BOARD 

We  do  not  know  what  these  boards  were  used  in,  but  they  do  contain 
a  wealth  of  quality  components.  Board  has:  2-12VDC  200  OHM 
SPDT  Mini  Relays.  1-CD4001  CMOS,  4-LM358  High  Performance 
OP  AMPS  (same  as  1/2  LM324),  1-MOTOROLA  MC3340Mini  Dip.  1- 
Audio  Output  Transformer,  1-TIP30  30  WATT  PNP  Power 
Transistor,  plus  70  more  assorted  components.  All  parts  easily 

removed      UM|TED  ST0CK:  *2.49  each 


Digital  Research  Corporation 

<OF  TEXAS) 
••';.;;P.O.  BOX  401247     GARLAND,  TEXAS  75040     (214)  271-2461 

■^       ft      •    ■  •      "       ■•■■•*•••«••■••■*■■••■*»*■*■•*•••***■•♦•       mi 


TERMS:  Add  3Q€  postage,  we  pay  balance  Orders  under  £15  add  75<? 
handling  Ho  CO  D  We  accent  Visa.  MasterCharge  and  American  Express 
cards.  Tex  Res  add  5% Tax  Foreign  orders  (except  Canada)  add  20%  P  &H. 
90  Day  Money  Back  Guarantee  on  all  ilems. 
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16K  EPROM  CARD-S  100  BUSS 


OUR 

BEST 

SELLING 

KIT! 


USES  2708s! 

Thousands  of  personal  and  business  systems  around 
the  world  use  this  board  with  complete  satisfaction. 
Puts  16K  of  software  on  line  at  ALL  TIMES!  Kit  features 
a  top  quality  soldermasked  and  silk-screened  PC  board 
and  first  run  parts  and  sockets.  All  parts  (except  2708's) 
are  included.  Any  number  of  EPROM  locations  may  be 
disabled  to  avoid  any  memory  conflicts.  Fully  buffered 
and  has  WAIT  STATE  capabilities. 


OUR  450NS  2708'S 
ARE  $8.95  EA.  WITH 
PURCHASE  OF  KIT 


ASSEMBLED 

AND  FULLY  TESTED 

ADD  $25 


8K  LOW  POWER  RAM  KIT-S  100  BUSS 

250  NS  SALE! 

ADD  $5 
FOR 

2 SON  SI 


i 


Use  21LQ2 
450  NS  RAMS! 

Thousands  of  computer  systems  rely  on  this  rugged,  work 
horset  RAM  board.  Designed  for  error-free,  NO  HASSLE, 


systems  use, 

KIT  FEATURES; 

1.  Doubled  sided  PC  Board  with  solder 
mask  and  silk  screen  layout  Gold 
piated  contact  fingers. 

2.  All  sockets  included. 

3.  Fully  buffered  on  all  address  and  data 
lines. 

4    Phantom  is  jumper  selectable  to  pin 

67. 
5,  FOUR  7805  regulators  are  provided 
_y\^  on  card. '_ 


■•■••# 


Blank  PC  Board  w/Documentation 

$29.95 

Low  Profile  Socket  Set  .13-50 

Support  IC's  (TTL  &  Regulators) 

$9.75 

Bypass  CAPS  (Djsc  &  Tantalums) 

$4,50 


ASSEMBLED  AND  FULLY 
BURNED  IN  ADD  $30 


J 


16K  STATIC  RAM  KIT-S  100  BUSS 


allllllllllllllll 

■  ^---lijiBiiii'iiijilii 


FULLY 

STATIC,  AT 

DYNAMIC  PRICES 


WHY  THE  2114  RAM  CHIP? 
We  feel  Ihe  21 14  will  be  1  he  next  industry  standard 
RAM  chip  (like  I  he  2102  was).  This  means  price. 
Availability,  and  quality  will  all  be  qood!  Next,  the 
2114  is  FULLY  STATIC'  We  feel  this  is  IheONLV 
way  to  go  on  !he  S-100  Buss!  We've  ail  heard  the 
HORROR  slories  about  some  Dynamic  Ram 
Boards  hating  Irouble  with  DMA  and  FLOPPY 
DISC  DRIVES.  Whig  needs-  rhese  kinds  of 
problems'7  And  finally,  even  among  other  4K 
Static  RAM's  the  21 1 4  stands  out!  Nol  all  4K  static 


KIT  FEATURES" 

1    Addressable  as  four  separate  4K  Blocks. 

2.  ON  BOARD  BANK  SELECT  circuitry. 
(Cromernco  Standard!1),  Allows  up  to  51 2K  on 
line! 

3.  Uses  2114  (450NS)  4K  Static  Rams. 

4   ON  BOARD  SELECTABLE  WAIT  STATES. 

5,  Double  sided  PC  Board,  with  solder  mash  and 
silk  screened  layouL  Gold  plated  contact  fingers 

6,  All  address-  and  data  Irnes  fully  buffered. 

7,  Kit  includes  ALL  parts  and  sockets. 


Rams  are  created  equall  Some  of  the  other  4K's  fi.  PHANTOM  ts  jumpered  to  PIN  67. 

have  docked  chip  ena-bte  lines  and  various  timing  9.  LOW  POWER:  under  2  amps  TYPICAL  from  the 

windows  just  as  cortical  as  Dynamic  RAM's.  Some  *&  Volt  Buss. 

of  our  competitors  16K  boards  use  Ihese  'tricky"  10    Blank  PC  Board  can  be  populated  as  any 

devices.  Bui  not  us!  The  21 14  is  the  ONLY  logical  multiple  Of  4K 

choice  for  a  trouble-free,  straightforward  design 


BLANK  PC  BOARD  W/DATA— $33 
LOW  PROFILE  SOCKET  SET— $12         ASSEMBLED  &  TESTED— ADD  $3( 
-V     SUPPORT  ICTS  &  CAPS— $19.95  21 14  RAM'S— B  FOR  $69.95 


60  Hz  CRYSTAL  TIME  BASE 

$J  95 

■  {Complete  Kit) 

Uses  MM5369  CMOS  divider  IC 
with  high  accuracy  3,579545 
MHZ  Crystal.  Use  with  all  MOS 
Clock  Chips  or  Modules.  Draws 
only  1.5  MA.  All  parts,  data,  and 
PC  Board  included 


100  HZ  CRYSTAL  TIME  BAS^  "•■•• 


W  (Complete  Kit) 

Same  as  above,  except  it  uses  a 
special  MM5369.  Perfect  for 
frequency  counter  time  bases, 
etc.  Also  use  with  MOSTEK 
MK50397  timer  chip. 


16K  DYNAMIC  RAM  CHIP 

t6K  X  1  Bits.  16  Pm  Package.  Same  as  Mostek  4116-4.  250  NS  access.  410 
NS  cycle  lime.  Our  best  price  yet  lor  this  stale  of  the  art  RAM.  32K  and  64K 
RAM  boards  using  this  chip  are  readily  available.  These  are  new,  fully 
guaranteed  devices  by  a  major  mfg.        VERY  LIMITED  STOCK! 

8  FOR  $89,95 


NOT  ASSOC t ATE D 

WITH 
DIGITAL  RESEARCH 

OF  CALIFORNIA, 

THE  SUPPLIERS  OF 

CPM  SOFTWARE. 


«o ns!       2708  EPROMS 

Now  full  speed!  Prime  new  units  from  a  major  US. 
Mfg.  450  N.S.  Access  time.  1K  x  8.  Equiv.  to  4-1702 
A's  in  one  package. 

$15.75  ea.        $995 

PRICE  CUT 


4  FOR  $50°° 


•**■•§ 


NATIONAL  SEMICONDUCTOR 

JUMBO  CLOCK  MODULE 


MAI0Q8A 
RkAND  NEW 


ASSEMBLED'  NOT  A  KIT' 

ZULU  VEASIQN1 
We  have  a  limited  number  of  Ihe  24  HR  Real 
time  version  or  mis.  module  m  Stock 

4MA1008P  -  $9.95 


IAC  KFMR  tl.SSr 


PERFECT  FOR  USE 
WITH  A  TIMEBA5E. 


FEATURES. 

*  FOUR  JUMBO  '*  tNCH  LED  DISPLAYS 

*  12  Hfl  REAL  TIME  FORMAT 

*  24  HR  ALARM  SIGNAL  OUTPUT 

*  SO  OR  SO  Hz  OPERATION 

*  LEO  BRIGHTNESS  CONTROL 

*  POWER  FAILURE  INDICATOR 

*  SLEEP  k  SNOOZE  TIMERS 

*  DIRECT  LED  DRIVE  (LOW  Rfl} 

*  COMES  WITH  FULL  DATA 

COMPARE  AT  UP  TO  TWICE 
OUR  PRICE! 


CLOSEOUT 


Z-80  PROGRAMMING  MANUAL 

By  MOSTEK,  or  ZILOG.  The  most  detailed  explanation 
ever  on  the  working  of  the  Z-80  CPU  CHIPS.  At  least 
one  tull  page  on  each  of  the  158  Z-80  instructions.  A 
MUST  reference  manual  for  any  user  of  the  Z-80,  300 
pages  Just  off  the  press. $1  2.95 


WESTERN  DIGITAL  UART 

TR1602A.  PIN  FOR  PIN  SUB  FOR 
AY5-1013  AND  TMS6011. 

FOR  SERIAL  I/O 


$299 


EACH 

SURPLUS  SPECIAL 


COMPUTER  PARTS 


Z-80  -19.95 
Z-8GA  -24,95 
8080 A  -  6.95 
8080 A -2  -  8.95 


8212  -  2,25 
8255  -  G.95 

2111AL-4-Z.25 
2706  -  9.95 


SALE! 

1 N4148  DIODES.  SILICON 

Same  as  TN914.  New, 

factory  prime,  Full  Leads. 

100  FOR  $2 

10QO  FOR  $17.50 


New!  REALTIME 

Computer  Clock  Chip 

M.S.  MM53 13.  Features 
BOTH   7    segment    and 
BCD    outputs.    28    Pin 
DIP,        $4.95  with  Data 


THE  COLOSSUS" 

FAIRCHILD  SUPER  JUMBO  LED  READOUT 

A  full    80  inch  character   The  biggest  readout  we  have 
ever  sold"  Super  efficient.  Compare  at  up  to  $2.95  each 

from  others!  YOUR  CHOICE 

FND  843  Common  Anode      *-  .^ 


FND  850  Common  Cathode 


ea      (6  for  $6,95) 


i^D2Q 


Digital  Research  Corporation 

**  (OF  TEXAS) 

±     P.O.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)  271-2461 


TERMS:  Add  30*  postage,  we  pay  balance  Orders,  u rider  £15  fid d  75*  handling.  No 
COD  We  accept  Visa.  MasterGharge,  and  American  Express  cards  Tex  Res  add 
5%  Tax  Foreign  orders  (except  Canada  add  20%  P  8.  M.  90  Day  Mortey  Sack 
Guarantee  Dn  all  items. 
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THE  GODBOUT  COMBINATION  SPECIAL: 

1-  MA1003  clock  module 
1-  MA1003  matching  case 


NOW  GET  BOTH 


FOR  $19.95! 


The  MA1003  is  a  popular  clock  module  that  features  our 
blue*green  flourescent  readouts  (won't  wash  out  in  daylight,  a 
highly  accurate  built-in  timebase  (excellent  for  mobile/portable 
operation  and  battery  backup  applications),  and  really  easy 
assembly  ,  . .  add  time  setting  switches,  +  12V  DC,  and  you're 
ready  to  go.  So  simple,  it  makes  a  great  one  evening  project;  so 
inexpensive,  you  can  afford  to  have  accurate,  electronic  time- 
keeping not  only  in  your  home  but  in  your  car,  truck,  or  van. 


Our  matching  case  has  a  simulated  woodgrain  front,  mount- 
ing bracket  and  hardware,  and  a  blue  filter  that  really  brings  out 
the  best  in  the  MA10O3  readouts.  Best  of  a$lt  its 
compact ,..  and  even  has  pilot  holes  pre-drilled  for  2  time* 
setting  switches  and  an  optional  display  switch.  Comes  com- 
plete with  applications  data. 

We  can't  imagine  why  you'd  want  to  pass  up  our  combination 
special,  but  If  you  do,  the  clock  Is  available  separately  for  $16.50 
each  (3/S46),  and  so  Is  the  case  ($5.95). 

It's  about  time  someone  came  up  with  a  simple,  Inexpensive, 
easy  to  assemble  clock . . .  here  it  is. 


SN76477  COMPLEX  SOUND 
GENERATOR  FROM  Tl  - 
FROM  US,  ONLY  $2.75! 

We  break  the  price  barrier  on  another  state- 
of-the-art  chip  from  Tl,  This  IC  includes  two 
wide-range  audio  oscillators,  white  noise 
source  and  filter,  digitally  controlled  mixer, 
output  amplifier  controlled  by  a  multistage 
envelope  generator,  one-shot  for  specifically 
timed  sounds,  internal  regulator . . .  and  more. 
Parameters  are  programmed  by  either  resis- 
tors, capacitors,  or  digital  logic  depending  on 
the  function.  One  of  our  people  has  already 
designed  drum  sythesizers,  environmental 
sound  generators,  complete  instruments,  and 
random  control  voltage  generators  around  this 
remarkable  part . . ,  wait  'til  you  see  what  you 

can  do  with  It! 


■12V  8A 

:  POWER 

S  SUPPLY 


: 


:   $44.50 


This  kit  has  sold  consistently 
since  we  introduced  it  back  in  *73, 
and  it's  no  wonder:  hams  and  CBers 
use  it  for  powering  mobile  trans- 
ceivers in  the  home,  techs  use  it  for 
a  bench  supply,  computer  owners 
use  it  to  power  bunches  of  floppy 
discs,  and  a  major  hi-fi  chain  even 
bought  several  of  them  for  powering 
auto  tape  players  in  their  stores. 
Handles  12A  with  50%  duty  cycle, 
and  features  crowbar  overvoltage 
protection,  foldback  current 
limiting,  adjustable  output  11-14V. 
custom  wound  heavy-duty  trans- 
former, RF  suppression,  and  simpli- 
fied assembly  (all  parts  except 
transformer,  filter  caps,  and  diodes 
mount  on  circuit  board),  With  com- 
plete assembly  instructions.  Does 
not  include  case. 


WANT  A  HAPPY  COMPUTER?    GIVE  IT  STATIC  GmpuKit  MEMORY! 


Our  Econoram™  family  represents  cost- 
effective*  low  power,  highly  reliable 
memory  that  retains  full  compatibility  and 
is  backed  with  a  1  year  limited  warranty. 
Available  as  unkHs  (sockets,  bypass  caps 
p re-soldered  In  place  for  easy  assembly), 
assembly /lusted,  or  qualified  under  the  Cer- 
tified System  Component  (CSC)  program. 
CSC  boards  are  burned  in  for  200  hours 
and  immediately  replaced  if  failure  occurs 
within  1  year  of  invoice  date. 
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5599 
$649 
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$159 
$329 

N/A 


$649 
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N/A 
$429 

N/A 
$605 
$789 

N/A 
$1050 


J  OTHER  MEMORY  PRODUCTS: 


TRS-80  CONVERSION 

if  IT    t1flO  /*3/CQ7fll  nory  txp* 

M  I     0  IU3  \ Of  $QL\J)         Appi6  ind  E^idy  Sorcerer 


Includes  dip  shunts,  250  ns  chips  For  4  MHz  operation,  and  1  year  guarantee-  Upgrades  4K  TRS-60  to  16K 
populates  Memory  Expansion  Module  —  our  novice  level  instructions  show  you  how.  Also  expands  memory  in 


computers. 


*  'BARE  BOARD19   H8  Don't  need  the  full  12K  of  our  Econoram  VI?  Then  well  sell  you  the  bare  board,  mounting  bracket,  edge  connector, 

nn^n            *  an<*  Pnnt  separately.  Populate  it  with  a  few  support  ICs  and  the  popular,  low  cost  2102  type  IK  RAMs  to  build  your 

MEMORY    SPECIAL  $35  memory  board  up  to  the  desired  capacity. 

1 1  111  "LI     I  ft  o  I A I IL  nAIYlO  5>U.yy         These  are  Jew  power,  high  speed  parts.  Sorry,  price  only  good  on  order  of  10  or  more. 


FREE  CATALOGUE:  We  used  to  advertise  our  free  flyer,  but  we  have  so  much  stuff  we've  promoted  it  to 
a  catalogue.  If  you're  looking  for  bargains,  this  is  the  place  . . .  send  us  your  name  and  address,  we'tl  lake 
care  of  the  rest.  For  1st  class  delivery  add  41*  in  stamps. 

TERMS:  Orders  under  $15  add  ft  handling.  Cal  res  add  tax.  Prices  good  through  cover  month  of 
magazine.  VISA^/Mastercharge*  <S1S  m*n)  call  our  24  hour  answering  service  at  <415>  S62-0$3$+ 
Allow  5%  shipping  (more  for  power  supply),  excess  refunded,  COD  OK  with  street  address  for  UPS 
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1«0PW 

a 

?J       T9n 

a 
oj 

99  Itr 

92  I* 

f.9  I* 

17  to 

n      - 


PRICE 

12,1  Gq 
1Z/1DD 

12:100 
TM  DO 
M  *  H 

1 ;  *  -X 

IVT.flfl 
15il9B 
12191 
1M00 


laavSi 

799  Pw  a  aw 
499**a4ap 


■  - 

1  71 
IB 


SCR  AND  FW  BRIDGE  RECTIFIERS 


can 

7NJ3Z1 

MOA  999  1 
MQA  1(10-3 


C1Q9B1 
MP5A05 
<a-  ■■■„ 

use? 
aaj 

49410 
49171 


199  ft  1Kb  SPIrTMINVl 

BAft  600V  9d| 

1 .99  fi  MOV  9C9 

1ZA  if-  50V  FW  9906C  MC 

12A  IE  2POV  f-WltfllOGt  ft£C 


11  a 

IB 
» 

1.0S 
IS 


3W3MS 

VJf?355 

2N3392 

2M333fl 

PJC3&7 

piesH 

PN3563 


aoTti 


aSTTl 
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si 

i« 

5:100 
BV1  OB 
I'tOO 
4/100 
4:t00 
5.100 
i ■>  00 
IV199 
M9J 
HOC 
5.1 99 
t-HO 
MB 
9YI99 

ivi  a 

99 
1* 
7  79 
199 

M 


21*3904 
2N3B9 
1NH0B 
2NM013 

7M4123 
T*S424fl 

P94J99 


4/1.00 

i."  ill, 
4/1.  M 

a.  •  oc 

4.1  » 

4/1  a 

iiioo 

4,100 

4.1  n 

4,T« 

si  a 

err  .B 

4*1  a 

tn 
si  a 

:     ■ 

bi  M 

&11 

sn  a 
ana 


ASST  1 
ASST  2 
ASST  3 
ASST.  9 


5  et 

-  f  ■ 
S  f.i 

5    'A 


i  MM 
•MM        0 

91  OHM      tfJii'V 
1 90  OHM    m  HUM 


■MM 
IVIlNMi 

10fc 


19  CMM  X 

47  OHM  ^CMM 

tJBOMf/  I9Q  OKI 

330-OkV  nrQHM 


470  (IHM 
9JPJ 


,      ihm 

IJK 


ASST.  5 


ASST.  G 


=  -.i 


UK 

t9a 

56J         J4> 


4.7K 


flTODHW 
L'.-SM 

- 


IR 


90  Pc*    51.75 

so  pci      US 

SOFTS  1  .75 


90  PCS 


U5 


99  PC* 


HP  tOCK  IJOM 

JJII*  77W  ilfl* 

9991  9701 

T9M  Ml  .    __ 

ASST.  2  in     2.3a  UM  U9J  4.7*1  v  If  PC*  1-/& 

ASST.  8R    includes  Restsiof  Assomnents  1-7  [350  PCS  I       S9.95  ea 
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ameco 


ELECTRONICS 


HjiMiuiniiiMi.t>"^ 


PHONE 

ORDERS 

WELCOME 

(4151  592-8097 


AM/£  0«Z?/:7?  ELBCTHOMCS  -  WORUMIllE 

1021  HOWARD  AVENUE.  SAN  CARLOS.  CA  94070 
ADVERTISED  PRICES  GOOD  THRU  MARCH 


W  ifD<.TC£*4iiiC 

ate  wAtrmnj 


a  pi 

4?p4 
imp« 
r/.i  p4 
47191 

001  mt 
rjto7 

■llH'.:-" 

Oifn< 


K  9liJ 

a      04      a       o&i^r  »  04 

09       04       03        OUf  W  04 

05  04       .03        iT7?i>  06  09 

06  94        ug        a7wf  95  05 
09       H      025         luT  11  09 

la  VOLT  MTLAH  FILM  CAPACITD4I1 

.12       10      .07        vton*  13  11 

.17        10      .07         047ml  21 

11        10      .07         Tm*  .27  23 

.1Z       10       V        Hmt  .3*  22 

4  2D%  CKPPtD  TANTALUM!  ISOLIUI  CAPAOTOM 

.31        73        !?        15.^5^  .»  ZB 

.»        23       .17        2.2,'SV  31  77 

3  tfltlt  11  27 

,iv  a  a 

i.«2w  a 

«&isif  a  a 

ts/3*  a  a 


!)2i 
039 
Of 

975 

W 

.13 
.17 
.22 
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ASSOCIATED  RADIO 

8012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


913-381-5900 


CALL  US  WITH  YOUR  REQUIREMENTS 

AMERICA'S  NO.  1  Real  Amateur  Radio  Store 


Associated  Wants  to  Trade 

Call  US 

913-381-5900 

TRADE     BUY     SELL 

NEW  AND  RECONDITIONED  EQUIPMENT. 

NOTE:     SEND  $1.00  FOR  OUR  CURRENT  CATALOG 

OF  NEW  AND  RECONDITIONED  EQUIPMENT 

■&ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF 

UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR. 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST. 

SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 
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IT'S  NEW!  IT'S  EXCITING!  POLY  PAKS  GIANT 


X 


i*=-4* 

M 


i '5 


"INFLATION  FIGHTIN'SALE  ' 


*  Buy  any  item  on  this  page  and  choose  2nd  item  for  only  one  penny! 


SALE 


■ 


A  PENNY   MORE   GETS  YOU  TWO* 


J  MICROPROCESSOR/ SUPPORT  CHIPS,  at  it.  MM  57  80- 90  iirJH,  24-21  pin  i"  5639 A .  1.29 

S  (LOCK/CALCULATOR  CHIPS,  **ii.  MM53JS,  IS,  5T37  *lc,  ("  9434* '- . . 1-29 

2SDTL  FAIHCHILDIC't,  |Bt*l  and  SlLpTloui,  D4p,  LOW  |a3709l  .  . 1.29 

I   24  VOLT  50 MIL.  TRANSFORMER.  I  IS  V  Input,  optn  Irnmo,  1"  a  I"  *  1/4"  l*563lf..  1,29 

ID  2N3704  TRANSISTORS,  lllltcin.  TO  92  cut,  hr4-  30*.  tOOK  1*543*1   <»,..,,. 1.29 

10  3N3FQ5  TRANSISTORS.  Hilton.  TOSJtiit,  hi*- ISO.  100%  1*5*2*1   1.29 

I  OH  3  30  21  TRANSISTORS.  Is1-  on***-    id  man.  hlr-60,  T0-92  '  ■  54271  »■■■>.■-.- 1.29 

I  ALLEN  BflADLET  POT.  I  Oft.  2   14  •*«».  liP*-J.  2"  »  **""  I*«H  l*  »T4*1  ,  „, 1.29 

S0  A£$T    RED  LCDS.  20T  or  ball**    Mfinu*  -tfl*»  -rtdtya**     -S424i  . ... 1.24 

10  C  E   POWER  TAB  TRANSISTORS,  040*1 1.  N2.  »om*  NS,  TO  202  I*  5429J  - — .  1.24 

4     t'RLOCH  TRIM  POTS.  JO0*        2531... iJ9 

I    UVDC  SMIL  REED  RELAY.  «»«£   N  0.  2200  rtmt.  T. *T"  i  $■!*"•  5/1*"    •  4J1S>.--.  J_24 

40  TLRF    COEFFICIENT  IrOl  T  AGE  REF    010015.  4.  It,  »**!.  -  50\  !  '544 71  »< 1-39 

12LM  3A0*C~_.2*aHi.  dip.  SOI*  rial*.  Ultil    -1*75    >-»*«-« I-29 

Mi  RED  BLOCK  DISC  CAPS.  *M*M#J  i-iyn,  Mnilltftll    '  1*94 - I--2* 

SOSHOCRLZT  DIODES.  t>«lt  Htili'  i^ilctm*  diad*.  ha***  A  ptttht    *  1412*1  .  ...   L-29 
COPTO  COUPLES-  J5QOV  i»*i#ti**.  »i***f  malarial.  U-l#*t    *2*2"M  ...,1-29 

ACRERRt  tttCRDSWTTCH     E2SVAC,  iSA,  M-E-  t-p«  £   13.  H'f«lfrB»4ii    •  SS2S    ...1J9 

SSPST  PUSHBUTTON  MOMEM *AR IE*,  rt-  -<•«!*.  peart,aa-a»'  i*943St ... »». LB 

2STTLV  »ittil40Cr«.  U  tail,  dip*    • J4154 »._.-««..•.» .....  4-79 


1, 30 


J 


..._.._. 


.  ■  ■  ■. 


.  .  .  .  .  .  4*.  .4-i  b 


i   *  -  ■   ■_■-#  I 


I  *»*  *■  ■  ■   ■ 


100  C  APACrTO*  SPECIAL.  *k«.  -apio*.  till**,  hh   --27 

10  VOLTAGE  REGULATOR*  *****  LM 120  3*0.  TO  1  \*  3C 

JO  FAN  EL  SWITCHES.,  »«_lt.  mU'  ■*».  -at*,  a-f*   .-  3244J 

200  R  ESI  5TOR  SPECIAL,  <«  t*  It.cir^i.Bftil       3054- ... 

jofl  HALJF  MATTERS,  r*tlafa*4.  rarP**,  r*atai  |iMll! 

lOO  NATIONAL  IE  BONANZA,  ■'**•'•,  T*00a  ROMS       2960 

L  S  LM  i+OT  VOLT  ACE  RECULATORS.  S  t>  34V.  TO  120       26  35 

lOO  P0LT5TYRCNE  CAPS,  at*t  4  **i--ai.  filU|i,  hi-fi  !..  2729| ►.**«*.  .  .-  4.** 

f0- THERMISTORS,  railaton  thai  chafliP  rrlth  tamp  i -40*4],, ...... ......  ,..,*,..<*  2.49 

2«  4RIDCE*.  tfpt**t*d.  7,  4,  d,  imp,  full  MM  1*442  21, .,* ■  2-49 

11  MIXIO  READOUTS,  hobby.  unioafod.    127..3,  .1,  ale.  (*<1*1*J, ... .,......<  2.49 

ISO  QUARTER  MATTERS,  railifon.  malal  IHnii  marbad  i^MIll .„„„,..«« 

tOO  PLASTIC  TRANSISTOR*,  UBUmtfd,  TO  12  ("JWMi, ....3.49 

200  PREFORMED  RESISTORS,  ^..4,  LW,  mprkid.  mt'ri  |i>I«0f), , ..  2-49 

ISO  PRECISION  RESIST  DR9.     Vt.  1W.  It,  ItnirM     ^242*).  **^^  .»., 3,49 

AO  DIPPED  MYLARS,  ihlny  fhnlah.  aul'd  valuta  ^23*7,1 ....    ,♦ n     ■■-  3-49 

3i0  VOLUME  COHTRWUS.  >ki44  a  Jin  aar.aaal'd  yala«a  i  =  242H, 2.49 

300  SILICON  SIGNAL  DhOOClvfUitf a.  |lnaa.  j**ara  laul  S01Tla<d  i-2*2*i 2-49 

»fic4kldf  MMS37*.   MM53TS        563R .....2.49 


II  CLOCK  CALCULATOR,  mif 


S21S 


tO-PUSfttWTTCME*.  ^i«l*lfwk.  apat.  alarm  1  = 
|2  MICRO  PROCESSORS,  md  lapparl  IC'a-      5639 

il4fiLAStZEM£RS.40O«iW    ««|«|U4.  aaf1*r  Ulan  »1  r**l*    =27*0  .  ...  2.44 

TKCARa^FllJRESJSTOR*.^,^  »*«.**  l«.ai*rb*dJ,»Mt'*       JSM 2,49 

290-tiNtlARHEDCAPACJTOftf  p*Jr*tr'*'«.  ia*#*«d,  p««  Mi«i    '  WOS  -..,,..2,49 

IPO  J  W4144.Pl  «S  *rrT  CM  ihCO^OOES.  SO%*  rMd.Uwtn  1*4      ^24ltl....  ..„ 2.4* 

HVPC  TRIM  PO 1 1MI  lUMnl  I  IRS,  I*  naafcwP  ■  M,  aw  ■■*  in*  aaa  t.    •  J344- 2.4V 

iS^StJHtlE  VOLLRRE  CDHTROJ.S   ****'*  >!■*«,  d«ala.  atacl*a    *  M*71 2.49 

TS4'   CARLE  T  Its,  pt*  itrc.  Ilka  ^Tf  va*       ■  12  1R       ..  .... 249 

1 0  CR  TIT  AL5,  mf  •a4tnata  C  R.  Nam  A  mmwm    *  12SO 2.4p 

1  *•- nRHUL  STR9PS,  #f*™  2i*c»  »p   '  1Y1&* +++++++ *++**,* ■••<•>*»*■«  ■ 2.44 

jn*.  a*x  -  2P4aoaj  LAnRr*.  an  i  Pvi  p**j*r    ■  *  a  ■  .jt' . .  T  * . »  .  .  .■■■***«■* »  ...  2.44 

«on   SHitLDIO CARLE.  1  <**4i,  -ifc**   pA«A*«,    -J3TTI.. .,,.** ,.J...... 244 

3  SOUND  tUCttRS  1t«ft<  tJ»Ut'l  Kf  a/tap  '=  1R39J. .  ...  *■■■.«*««.,.»«-... ......  ,  2.44 

iC  CBCRTlTALS.i*rpa,aa*l*<:a  !**«..  RAM.  NC^1  II   =9440*.... . ,,.....» 2.44 

SO  a   LAtER    SHOCKLO    OIODES     4nr     pap.   tmiin      1073 ....».».....,  2.44 

TS-*NT44WTT1  ICi    uriaitvd  SOA  ■  r«*t*.  >*P  (IP»  i'MHi.  T, ,.*<*».*♦. ,^.24» 

104  MINI  DIPIC*.  impiu   Hni*i.l*i  SOI-  n*K.  pap  typ«  r^ttltf......... ..»**.     2h44 

1ft  LMUOAUtHO  IC'i.liitiitB  a  4ip  M\-  Hald      5314  .  2  49 

T*  LINE AR1.  OP  AMPS,  wnt«at*a  SO\  *  ylalal.  *mp>-PJpi  wlwidapt  (J24*tf».  ,„^TT   249 
100  TTLa  A  LINEAR  HHKEO.  *nh  7400*.  4014  riald  1  =  2411).... ., ..v.-...*.*..**.**    2.44 

ISO  PREFDRMEO  DJSC  CAPACitOHS.  muM  «a4u*a.  aaal'd  >  3*0*1 2.49 

10  CALCULATOR  KCfflOAPDS.  20  haraanP  up.  I  =  3S24.i .**«*«*    2.49 

2O0O  FACTORY  REJECT  DI0D1&,  iPfi»n,  factH  aicnal.  wwt»ptad  kSS41| ,+    24s 

40-AXIAL  ELECTROS,  aitt'd  ntlwaa  A  e»patHanca,  1-3227.1  ,*• 3.49 

40  UPRIGHT  ELECTROS,  atit'ri valu*a  A  tapacllnnca,  {-32201  ..,.., ..... 3.49 

I  SO  R  ED  Dl  St  SPECIAL.  Er«a,  maatlv  m  arbad,  pap  val  u*t  -j  =  1)4  II tit*,,,,,,*,,   2,49 

"WATCH  GUTS",  LED,  who  hnawi  how  jtood  |    S2A7|.. , , 2.44 

tO  IPOOV  1  AMP  HECTIFItHS.  iN40Q7  !    2111!. .... *    2.49 

I  ISO  MOLtJL  IC  roftiif  nor*,  lar  14,  ifi.  IS.  40  »«(k*la  '33242 ....................     2.49 

29  POWER  TAR  TRANSISTORS,  TO  202,  3ti  *>tti  i    242SI       -., 2.49 

iOPUSH  MICRO  TOGGLE  SWITCHES.  lP»t  1     5*35 f .  t ..  F..„,  ,„,...  .      2.49 

.     10  MICRO  TOGGLES,  tflil.  dpi*!,  la*  p*n*l,  «tt.       SBlfij. .....*  n.  ....  .     2.49 

50  2  AMPMETAiCASE  AK1AL  RECTI,  an  l«  tRV      4O0AI  .■...■■.■■■>.,. ,..>,   2,49 

lOO  MINI  BLOCK  CAPACITORS,  tut    Rtd  mdiat  itil*.    -3S3Ri 2-44 

joplessit  0.  iajr      100  voc  rj  sou  are  caps    ssaii  ..............  <-. 2.49 

10  TV  TM  100  0«M  TWhN  LEAD  SPLICERS      554? •■-.,......    2.44 

J.  *V  NlCADRATTERT  CM  A  ACER  I  |0*at  tw      4094 ■.....*-,.  .., ,   3_49 

4  MIKE  HOLDERS,  la*  Cli  atMattaf  fP*P«4*  fiRa  [-  5G3* 2  -*- 

iOPLESSEtCAPS.  IMr       lOOV  I     *m  CIRARBCS  awirtrt       443 JP ^-49 

lOOPLESSE1?  CAPS.  PPiird¥»(»*i   »*f**d  *»d  MU— iraaii       5413 3149 


2441a*  2,50 

24   tat  2-50 

44  l*i  3  SO 

400  l*i  2,50 

449  l*t  3  SO 

JOOUi  1  10 

J» lac  3, SO 

204  far  2,50 

10O far  3. SO 

40  far  2.50 

30  far  2.50 

300  l*i  2.50 

20O  far  2-50 

400  far  3-50 

JOD  tar  2-50 

I20r«r  2-50 

44  for  2.50 

404far  2.50 

30  for  2.50 

20l*f  214 

24  for  2, 14 

JOOfa*  2.50 
ISOfaf  S.S* 

WOUtJW 

JMf«  2  SO 

44-rar  3  *0 

H**r2.14 

IH^IM 
24  tat  3.14 

J44**r2SO 

CO  tat  3  50 

•Oh    1*4  350 

RIM  3.54 

20I.C3M 

100  far  2- SO 

ISO f*<  3-M 

ZOO  f*i  2541 

44  for  2. 14 

ISO  for  250 

200  for  210 

SOD  Tar  2  SO 

30  tar  J.  SO 

aOOOIor  2.  SO 

AOIir  2.  SO 

10  tof  2.S4 

100  I  or  2  !IQ 

2  for  2.*0 

20  far  2,50 

300  tcr  2.90 

SOfnr  2.90 

24  Tar  290 

Z0M3S0 

lOOfarZSO 

3O0  H*  2.  50 

44 fa*  250 

30  far  294 

2fot  2.90 

4ta*2.44 

24  for  2.  SO 

2Wl*r  2.  SO 


tXMSt 

TOUR  CHOICE  S  tar   *  1  40 
I  *  SALE  10ta*9L.0l 

OtJ»t  At  Cat.  No. 
I  TRA        MICRO  TOPHAT  RED 
17*9       JUMBD  TAPE*  C  LO  DOT 
1442       MICRO  SINGLE  PIN  RED 
14A1       MICRO  YELLOW 
2135       JUMBO  RED 
2134       JUMBO  TAPER  RED 
2117       MICRO  RED 
2744       JUMR0  RED  CLEAR 


KSffiS&Sjm 


5  N' 7+01 
SN744* 
■   **74I0 
£  1*7420 
4-17436 

fN7*37 

*N?M0 

3N7450 

*N74S5 

P   If.7464 


1  .14 
.19 
2» 
14 

29 
.25 

-24 
20 
20 
.20 


2fi 
f     1* 
-14 


wcw  iC! 


7»p* 
•N74JJ*. 

**9«*-7472 


fin* 


-14  O 

JO 


74 


S*r74 

*"^4Jjd 
9N744* 


?.'         ^N 


,'  ' ?M?4J64 


LYTIC  KLINIC 
ELECTRO'S 

Ord«r  hr  Cal.  No.      329*  and  **lw* 


21 
•21 

■21 


?4l«s 


s*^4l 


tN74 


«2 
1>3 


UP 


Sala 
tOf-rSl 

Ifar  Si 
*faf  SI 
4farll 
RfwSl 

*ta*  *1 
4Ta-  51 
3  for  SI 
2f*wll 
Ihrll 
Ifvll 


SALE 

r   SI    01 


IC 

in'' 

J  Alar  ft.  01 

13  l«r  tlOl 

ItfirllPl 
12  far  11,91 
■  4**ti4l 
Afar  f  1.41 
Afar  *1  01 
4fa*  fl.  01 
Jf.r  SI   01 


AB  PC  rr pa  «ic*pt  la*  awlad  "  An** 


11  ^Hl« 


*»4NNnr 


so 
■*s 

.9* 

.94 
■  79 
.79 
.64 


tFar 


.SJ 
44 

,44 

'Jti 

to 

•0 
70 


RIBBON  CABLE  AT  THIN  PRICES 


Cand 

Sala 

2  far 

G    10 

10  h 

41, 4R 

2on 

5L.99 

Q  14" 

»h 

1.44 

14  h 

1-99 

G  20 

art 

1.44 

14  n 

1-99 

::  2S 

4ft 

1  94 

in 

1-99 

26 

4fl 

1.94 

•  n 

1.99 

Z    34 

m 

1.44 

4I| 

1.99 

□   34 

iti 

1.94 

411 

1.99 

□   44 

2ft 

i.M 

an 

1.99 

-  54 

2H 

194 

441 

1  99 

D  44 

i  tt 

1,44 

111 

1.99 

U«r*  timt* 
2tJkWG> 


Drdar  bj  Cat. 

Ha.   3939  **d 

F*aad«tart- 


G 
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■    -   i     !    rilPIIII»l«tiini 


rn 


IplSftl    P    ■    r-i-r  +  *-««-Ti-«.i 


.._ ____ 


rttllff  H«r.itl*TtTTT*rr*irm 


■  4  4  m.  .  d.  -   .   .  #  4j  .  i  w  w  4  T*  »-*4>  4 
■  -a  a  riftiilliil  r  w  w  a  a-  ■  a 


,T*1HI1*»*»'1  ■.■■•-»»-*-- 


If  44  9'  -   - 


.    „  _    _   i.   a.^-«  a.  a.  m.4  i 


i  1  *■■•-*>  i-  41 


!■  *  *  4  4   *  -  -a  4-  ■ 


l   24 


'_ _____ :.. 


" _____ 


,___..  . 


l-+*--*-«*4-iJ 


r  *  4  +  *  A   a   fll   ■   m   -■-»■.    fmi 
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50  IF  TRANSFORMERS,  aiaf  liiai  |.  3SK9| 

-0RADI0  ANDTy  KNOBS.-*>t*iyl-a,-ri*- I   B2J7I 

50  TUBULAR  CAPACITORS,  a-H  volia  anrf  Mmi  (*  42191 

SO  LOW  NOISE  RESISTORS  'i,  ^  W-  HiFi.  *tc  ^  229) 

40  POWER  RESISTORS .  3.5,7  w.  -_i-,l.  pop  >U*«  <=■  4234), .  >_*.... i**. -.,,., 

125  SURPRISE    *llk.ia4_iiln_rtai-  ipik       B294I 

12  PANEL  SWITCHES,  utt'f,  ttidw,  la^tla,  alt  I    H294f*. *,,,,.  ...»»..*....,-.*->..»,+. 
SO  COILS  ANDCHDNES.  rf.  Mr_-itic,  it,  etc      B»T 
SO  TERMINAL  STRIPS.  U*  la  4  inldar  luai       9334  . 
50  PRECISION  RESISTORS.      *.  l^.anial      B341 
5OMrCACAFACFT0Pi   4411  nt#tl       BJ7J.. 

10  SETS  RC  A  PLUGS  AND  JACKS,  pbana       4*02 , 

SO  DISC  CAPACITORS  aiarvaliiMiaa^  ha**-*  [* 44371 ■ 

24  TRANSISTOR  ELECTRO  *■-.*(  .a  a*d  am      4**3 

TSNA1/  W AFTER  1.  c««pf«i  t  -««r  E«i*d.  _■,■      UM,1.. 

14  SALVER  MICAS    r-4  b«c_..  nut.iiit        BASS 
S-SO  AMP  RECT.  **H  laria  -n  to  25,  n-d      L71 J 

100  GERMANIUM  CllOOIS   at^al  lx*4i.  -  t^*t       L4-42 - 

100  5TAB15TDR5    H**-it-la*    ummi  and  nift|i1if    Anal   aataRal  |I*IP  |*3l44 

100  PRJNTtO  CIRCUIT       »ATT  RESLSTORS-**il       UI040  

12  TRANSISTOR  54KhETS.*t it -pa  a>d  pwptrpr*      V491      .,„„„ *„.* 

S-S  3  AMP  SILICON  REC  T  IfEERl,  a  *  ,a  i  -  *t*t  *    -  UB49  - 
50  POL  T  5  T  TREAT E  CAP*.  pL**t*(  r  a  a ta  d    prat.       U 1 0  52 
lONE-2PaTi-ft.  f#f   1  lfr**C  p****«ta.  A-A-iT,  *Ie       U1222 
lOPROttMITt  REEO  HATCHES   inn  zti      U13S4  - 

*  2N91S  UHF  TO  14  TRANSISTORS      u  1423 

30  MOLE M  CONNECTORS.  rr>i«fi,  omit,  oirrf       SC4J 

50-MIKI    BLOCK   CAPACITORS.  E'if,   r*d    tauira   dura.    A*u     laluca.    -  |S9* 

fr  CALCULATOR    AC    ADAPTOR    JACK,    standard   lhra.ria    1   1*»WH»*I*.    -23161  - 

50  ONE  AMP  ZENFR   010DES,  *»t.4^iiLu  tail      UI944, 

5  PA  263  THREE  WATT  PC  40ARDS.  for  aropt  .   U2013,1-  ■      , 

S  MICRO  MINI  SLIDE  SWITCH!*.  SPOT  I-  U2354I 

9  MINI  MOTORS.  I '-'  Vdc .  !«■  mmuy  hobby  pro)     U-SSli. 
SO  EN4O00   RECTIFIERS,  j.al  I-  900V,  u  Leal  I    U 2*44 1. , .1.29 

15  PRINTED  CIRCUIT  BOARDS,  ant  Uita,  liabbr  i    UZOJOI  1.29 

-  MERCURY  SWITCHES,  illanl  iduch,  SPST  I    U2«23| ,,,... 1,21 

4  rTS  A  SNAP.  9  VPC  RATTERT.rad  n  bl-chlaad  .    U24S3) . - 1.2* 

*  1400  VOLT  "RED  BALL  '  RECTIFIERS,  a_4al  1  AMP  I    U2S40I ,  .  1.24 

20  IN4141  SWITCHING  DIODES,  tnirr  ■■!■!      U3OO0I 1.24 

U  ID  AMP  OI/ADRACS.  w  'tTiM-r  diode  up  GOOV       U3620| 1.24 

SM4CH0  SWITCHES,  path,  aailtroaa       U3011 1.29 

40  SQUARE  DISC  STTLE  CHOKES,  t  alar  codari       U  1203 1.29 

30  TRANSISTORS  TO*.  2H4400*«M-a,ut-ii      U334t 1,24 

4  TRANSISTORS  TRANSFORMERS,  nadio.  infar.  ale  a-ini      U329*l .--- 1.24 

i5  PRINTED  CKT  TRIMMER  POTS.  i**1»*IHtl.*t<       UJJ4* « I  29 

*  LTItmr  AC  O-TUt  JACK*  Hitk  4*uip.  tic      U3S42:. 
20ft  CABLE.  I  c*-d  »hia(da4.  I  24.  far  *****      U3A13 

r2N-OS5H04BTNPN  TRANSISTORS.  TO  3      U3771  

10-PWP30WATT  TO  3  TRANSISTORS,  hetob*        U3Tt2  ..,...„,, 

SO  TUBE  SOCKET5    4  5  *,  Tp.it  1*W*.  ***t       U3439 

%  10AMPFOWLRTA9QUA0RAC    2O0PRV.TD23O.  l/trajl**       114*..... 

10  BULLTT  RECTlftERS.  latpp.  2O0V,  aii*l       44 

i  MAN4HE4DO.lt.  RED   <  *-»  »«**4*.  nr«     19"     -1503  «« 

to  READOUTS.  MAN  I,  .:■_■■-■  raib  If  ft.  IN*  tl*a>.  RES      JlSp... 

t  LETTS.  *»ii   i  if  at  *od  i*i*"  in   int*.  irllt-.  ralin       14*4;....., 

PHOTO  FLASH  ELECTRO    CAP    tOOMF        3AO  V       31»I 

2  CIRCUIT  BREAKERS.  ■■•»&  ac-lp-    miiai,  ratad        1  amp 

MICRO  Mlht  TD0C1E.  *P*T    Jpwi    on   -Tl    125V        ll*t»       1414:. 

i   CD  CRYSTALS,  vm  *tt«  *•  a>n1'h«a4i*r_  mt.  ft**j.  HC    14V  1)  *  aid**  1-  SttSlJ...... 

4  PUSH  BUTTON,  *PST.  PANEL.  N,C,  125V        lA       52**.,,.. --- 

10  INSTRUMENT  KN04*.  Hit    il*Fti  »nd  colon      *     *K*H  1    S121!. ...... 

4  TAPE  HEADS.  Hifi  If pai  5(12. .._..- 

5  TANTALUM  ELECTRO*,  TEARDROP  al,  ler  2-2*1   '     t_W  (-MOll,  -  , ,.  ^ 

2-IHLINE  FUSE  HOLDERS,  camplata  w'S-mpfum*       S213  

30  4"  CABLE  TIES,  n ID  4lrp  -triUfplaaljc  |     52|7)....., „„,,.......,. 

SQpc  HEAT  SHHINR,  atll,  tJl*l,  SOI  -hrln_*ja  k*24*t, .  .,  .*», 

20T0H0IP5,  -am-  *'!!»  4.0II1       5431 

1S-15V2ENERS,  400mtt,  IHHI..U11  [4K  l,i>5404'. 

2-ALUMINUM  HEAT  SINKS,  for  TO  220  V  5331). 

2  5, 1 V,  5\ .  10W ,  ST  U  D  I  EN  t « ,  DO  4  can*  l*  5207). . 

12  SHlNNV  TRIMP01S.  PRECISION,  jhi.  atrJa-.  Vtllf**  SOI  ylald  I- 33R9 

60pt  PRECUT.  PRETIHNED  WIRE,  viri.ui  la-Rthi  rnd  colnra  |    14741 

60  MINI  RESISTORS,  >*r  PC  aupl..  Mrt,  1/1W.  color  rod-d       22311 

I  TBANSlSTOR  RADIO  EARPHONES.  Bohrni  imped  !   2944|.... 
10-SRPOTS.  audi*  lapar,  pUlUe  man  tnntDuntlnt       5 124. 
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10- 142  Mfq  DUAL  POTS,  iudiafopar.  ,,*»apm"mn*      H2S 1.29 

50- i  4MPIENERS.  -nd«  •*•!   af  ¥i(u*i.  unlrrird      19*4  .  . ..1.29 

12  SCR  S  A  TRiACS.  10  AMP.aiaL  *ala*i.  «nt«>t*d      3047     .......,....*. ..,*^....  1-19 

3-fHiAORACS.  10  AMP.  JORl  *#!_»«.  SO-10O-2O0V.  TO  230      SO**    --- 1-24 

20MIMtftECtlFfERt .1*1  AMRS,  23V,>p*(T-a"-4       5114 l-W 

S   iNAOOTlOOOVMlNf  RECTIFIES   c*wiycaa*.ltia1latd«       23411 1-39 

60  HOLEX  CONNECTOR  Trp*  M 1934-4. -aakwa  Id  la  40 ptar  aacbatn    '1444*.. -  I-** 

2  T.V.  CHEATER  CORD*.  ■*«  AC  po««   •  C  cadN*       SS52. - l-» 

10-TV.  CHEATER  CORD  UCA*.  far  n*« -nth  *kflif       1*24  -. — ...1+34 

14-1  AMP  200  *  MINI  RECTcriER.  IN4003.  t*»if.  a  uaf       3374L,  *  *  ,  *  • ■-■■  1-14 

2-l.SV  SILVER  OAIDE  WATCh  IATTERjES.   *p«ifir  d«         *443'i. . , . - -. 1-24 

J-LCD  WATCH  REAOCL/Ti.  lH"4i*rt*.  I  *•*.__-■  1*.  »    I  1441'- LIB 

IO  iCOtCl  CHIP,  ?«aapf-iafrK_*rtnf. «-.!   iix»*       5DA5  .»*.....  1J4 

2  lOOKHl  MARKER  CRTSTALl.*p*crtr  104  0C7,  104  092.  *<  UAOOBftt       399C     ...  1.29 

12  1  SV  LAMP  AMO  SOCA1T  SIT    ZOO-a*    T2  ity»«       395* ...* 1J9 

lO  RCA  PHONO  jaCnS   {htiiki-irvM    f|tl»A*fH       5119 1-24 

10  COAXIAL  pin  HEAD  LIDS   RED      5C17) ,. *** *'3* 

4  5  DIGIT  7     SEGMENT  READOUTS.  <*  flat  pah  r.a*a      541*1 l-» 

BLOCK  TRIM  POT  1.  SH  253* .,, --.!.» 

J  "  FOTD  FLT      N  qKAMNEL    €•  *itala«44&.  1-ScaloP  LH*Cf  rra«*l-**«».       HK4j  _ 1-29 

1  VOLTAGE  REGULATOR.  TO 202 taa*.  12VOOOM*       l404i J-2* 

J    3  DIGITS  ON  A  DIP.  LED.  f  ad,  DL  33       18*7 „.....,4,  ............. .,...-,.  1.14 

3  MM5Z62  2K  DTNAMIC  RAM,  iprL.lf  type       34**J.  ,  , 1,24 

IO  2NTU  HIGH  SPEED  SWITCHING  TRANSISTORS,  TO  14,  RRN  M«*l 1,21 

2  1SW  HI  POWER  TRANSISTORS.  220V.  npn.  TUBS  !■  2747]!.,.,,. J'JJ 

4  24  PlNlC  SOCKETS  I    2lGB ,.,,. .t   1.29 

1   MM5312  DIGITAL  Cl(Ji:»  SHIP.  100X       15251 -,.. ,-  l29 

J  MM57ZS  4  FUNCTION  CALCULATOR  CHIP.  100\  (    2034) .....TT |« 

1  MM  5202  ERASABLE  PROM.  1001  1    34541 .,♦,*.  J. 29 

3  10  AMP  25V  4RIDGE  REC  T,  tomb  ityi*  '     2447.1....... 4-- ...-,.,--.    1.21 

IO  2N 3565  RF  TRANSISTORS,  TDIO*.  2N5133  i    3172!. ..........,,,,  1.29 

JO  LINEAR  SWITCHING  TRANSISTORS.  2N2SOS.  pnp.  TO*  i    3»?H 1.2* 

r.fl   2  AMP  CYLINDRICAL  RECT    up  la  IK.  uleil       4006 

5  OPEN  FACE  READOUTS.  LED.  r-d,  mrnt  i-_i  ntltlim  mqillr  dullt  '     39S2     -■ 

IO  2*1222    ai  <qu«     .TO   llmtUiriM       1992 

40  TERMINALS    mil    not  *n*  t*»4«  HP*_,  for      12la      -O-rtr-        J9SS       

IO  DATA  ENTRY  SWITCHES   SPST.  la-ap.  12SVnori-i  -pan  I    1991 
10  FLL*RE5CEwT  OVERFLOW  HCA44MJT  TUBES.  •'l*arii      12*4 

10  2N57D*  T493  THANltlfORS       34 SO 

1  2N5O01  10>  fRANSISTORS  STUD      2444*.... 
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140  lor  1.3D 

■OI*r  i.jo 

lOO  lor   1.30 

10O  far    1,30 

40  it  1,30 

$4fa*  1.30 

34  tar  1.10 

100  fa*  1  30 

lOOfar  1.30 

100  far  r.10 

100'**  S-30 

20  lor  1.30 

100  fo*  t. 30 

44  far  1.30 

iSOfar  I.M 

TOlar  i.JO 

14  fat  1.34 

J44  fat  1.34 

244I-*U4 

3441-a  1.30 

24  la*  1-3* 

1O0  tar  1-30 

144  tar  L.3* 

24  tar  J_30 

24  far  1.30 

12  for  130 

40  tat  1.30 

lOO  tar  1,30 

I2l-i  130 

1 40  far  J..  30 

JO  lot  j. 3D 

10  for  J, 30 

IO  lor  J .30 

100  le-r  1.30 

30  for  1.30 

4  tut  1.30 

12far  1.30 

lOtar  1.30 

44  far  1,30 

12  far  1,30 
10  tar  1.30 
•0  f*r  1,30 
40  far  1.30 

•  far  1,30 
30  lor  1,14 

13  1**  1.3D 
4AN  1.30 

14  !•*  1.30 

ISBNar  LH 

2  tar  1-30 
24  tar  1,34 

Afar  1.34 
»•*.  I  30 
l*'a*  1.30 

2fa*],.34 

4*-*  1,34 

Tlar  1.10 
l*fat  1.34 

■  for  1  10 
Ttrfar  1.30 

t  Par  1.34 
lOlai  1.30 

4  tar  1 . 30 
«lor  1.34 
*0lor  1, 30 
40 lor  i.30 
10  lor  1  30 

*lirr   1.30 

4  Iwp   1.30 

24  lor  1,30 

130  lor  1.30 

120  lor  1.30 

Idfor  1.34 

20  Jar  1,34 

20  for  1.30 

10414*1.30 

i*  far   1.30 

4f*r  1.30 

44***  1.30 

14  tar  1.34 

I  JO  1 «  1.10 

4  for  1.30 


4  lai  l.JO 

*ta*  i_M 
»i*-  t  JO 

4  la*  1.30 
J4***1.10 
JOr^lJO 
24  fa*  1.30 

*t*r  1.30 

•  lor  1  30 
2  far  1,10 
2  for  1.34 
2  for  1.30 

•  lot  1.30 
20  tor  1.30 

4fnr  1.30 

■  for  1.30 

2  far  1.30 

2  tar  1.30 

2  1011,30 

A  tor  1,30 

20  lor  1,30 

30larl,3O 

100  lor  1.10 

lOlor  1,30 

TO  lor  1.30 

*0l*rl.3O 

20l4*l.3O 

20  tor  1.3* 

JOIprJ.JO 

3I«*1  3D 


*  of  the  same  cat.  no. 
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FREE  I 


FREE' 


u***0-  Worth 

r*se  *"V  T*t 


J29 


Hem 
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Free 


Trp* 
1*4001 

1N4403 
1H4O04 
1N4O0S 
1 1*4004 
IN  400  7 


Epo. 

my  Recti  f 

tevs 

IRfMn 

Sjala 

14  SALE: 

SO 

10  fa*     *  .75 

20  tor 

9  .T* 

100 

10  for              ,4S 

34  for 

-RG 

200 

(O  tar        .91 

24  fa* 

.9* 

404 

ID  fa*      llf 

20  fa* 

1.20 

C00 

10  ta*      1.14 

24  tor 

1.4D 

60-0 

ED  14*      1.44 

3D  tar 

ISO 

1000 

10  far       1.49 

39  far 

1.60 

I  POLY  PAKS 
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SO.  LYWNFIELD.  MA 
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7294  N,W,  54  STREET 
MIAMI,  FLORIDA  33166 


URPLUS 
LECTRONICS 


PHONE:  (305)  887-8228 
TWX:       810-848-6085 

WHOLESALE -RETAIL 


PL  259'S 

QUALITY  AMERICAN  MADE 
1Q/S5.00  10Q/$35.00 

50^20.00  1000^300.00 


E.  F.  Johnson  Desk  Top  Microphone 

Ceramic  Element/High  Imp 

$20.00  ea 

While  They  Last 


IC  SOCKETS 

Cambion 
Gold  Plated  Wire  Wrap 

14  pin       .35  ea  10/$3,00 


16  pin        .38  ea 


1 0/S3.30 


RCA  POWER  MODULE 

450-470  MHz  10W 

UHF  Hybrid 

$20.00  ea. 


TEXAS  INSTRUMENT  KEYBOARD 


EFJ  Push-To-Talk 

Telephone  Style  Handset 

$7.00  ea. 


$1.95  ea., 
5  for 
$8.00 
10  for 
$13.95 


Has  3  slide 
switches— 28 
different  keys 
keypads  re- 
movable by 
removing  4 
screws. 


MODEM  CABLE 

50'  cable  contains 
13   #   22    ga.    wire   DB-25p   with 
DB-51226-1  cover  on  one  end 
$6.50  ea  10/$50.00 


White  Porcelain 
Egg  Insulator 

W  x  1"  50c  ea 
3  tor  $1.25 


RECEIVER  FRONT  ENDS 

Made  by  EFJ 

132-174  MHz 

$12.00  ea. 


MINI  TOGGLE  SW 
C&H 

SPOT 

Sl.OQea  6/S5.00 


WIRE  WOUND 
RESISTORS 

.1  Ohm— 5W 

,10  Ohm— 10  W 

@  15c  each 


12  Vdc  RELAY 
SPST  35  Amp  Contacts 

Open  Frame 

Rugged,  great  for  mobile  use 

$4.50  ea  5/$20,00 


EFJ  CRYSTAL  OVENS 

6V/12V  75° 
$5.00  ea. 


MOTOROLA  SRF  574 

house  marked 

9W  175  MHz  Amp. 

$5.00  ea. 


PANEL  METERS 

2Va"  x2Vi"  also  2V4"  x3" 
10-0-10  dc  Amps  «         $4-00  ea 

0-20  dc  Volts    ) 
25-0-25  dcVoHs      >  2  for 

0  25  dc  Volts     \  $7.00 

0-50  ac  Volts    J 

-Shunt  Required- 


CB  SPECIAL 

Brand  new  printed  circuit  board  assembly.  Used  in  all 
HyGain  40  channel  CB  transceivers.  Fits  many  other 
manufacturers'  units  also.  Squelch  pot/volume  control/ 
channel  selector  switch  not  included. 

1-  9— 7.50  ea.  Board 

10-49— 6.50  ea.  Dimensions 

50-99— 6.00  ea.  16"x6v*" 

100-up— 5.50  ea 


MUFFIN  FANS 
3  Blades,  110  Vac,  4*/4"  sq. 
Removed  from  equipment- 
Excel  fent  condition— $4,95 


"New"  Muffin  Fans 

3  Blades-110  Vac,  A*h"  sq 

$9,95 


CMOS 

RCA  CD  4012  AE 

Dual  4  in  Nand  Gate 

6/S1.00  100/S10.00 

50/$6,00  1000/$80,00 


12  Vdc  RELAY 

SPST  Open  Frame 

5  Amp  Contacts 

Mfg-Magnecraft 

$1.50ea  4/$5,00 


POLYFOAM  COAX-50  OHM 

Equal  to  RG174 

$4.95/100* 

Low  Loss 

Polyfoam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 

in  your  watch— 

3,5  to  20  pF 

5  to  30  pF 

$J5ea.,  2  for  $1.25 
5  for  $3.00 


D  Cell  Nicad 

mfg.  by  G.  E.  2.50  ea 

1.2  volts  3.5  amp  hrs, 

cat  No.  41B004  AD08G5 


Computer  Grades 

23,200  uf  ©50  Vdc  3,00  ea 
3"  diamx4,/z,,  high  G.  E. 


Coax  Connectors 

UG-273/U  BNC-F/UHF-M  2.50 

UG-255/U  BNC  M/UHF-F  3.00 

UG-146A/U  N-M/UHF-F  4.50 

UG-83BW  N-F/UHF-M  4.50 

UG-175  RG-58  Adapt,  .20 

UG'176RG-59AdapL.20 


CRYSTAL  FILTERS 

10.7  3/ Lead 
Can  Type 
$3,00  ea. 


CERAMIC  IF  FILTERS 

EFC  L455K 
$3.50  ea. 


CAPS 


2200  UF  @  16V 

Radial  Leads 

.25  ea.  10/$2.00 


NEW  BOXER  FANS 

5  blades  110  VAC 
4V4"sq— $11,95 


GOLD  PLATED  CARD  EDGE  CONNECTORS 


Double  Row/Wire  Wrap  .100 
25  pins  $3.49  ea  10/$30,00 

30  pins  $3.96  ea  10/S32.00 

50  pins  $5.43  ea  10/$45,00 


Double  Row/Solder  Eyelet  .156 

Spins  $1.1  Oea  10/$9.00 

15  pins  $1.55ea  1Q/$12,50 

22  pins  $2.08ea  10/$17.00 

43  pins  $3.66  ea  10/S30.00 


22  pins/Double  Row/Dipped  Solder 
,156  $2.08  ea  10/$17,00 


22  pins/Double  Row/Wire  Wrap 

156  $2.44  ea  10/$19.00 


Ail  materia  i  guaranteed  #  If  for  any  reason  you  are  not  satisfied,  our  products  maybe  returned  within  10  days  for  a  fuff  refund  (less  shipping).  Please  add  S3 
t  R  M  Si  for  shipping  and  handling  on  ait  orders.  Additional  5%  charge  for  shipping  any  item  over  5  lbs.  COD'S  accepted  for  orders  totaling  $50,00  or  more.  Ait  orders 
shipped  UPS  unless  otherwise  specified,  Florida  residents  please  add  4%  safes  tax.  Minimum  order  $15.00. 
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YOUR 


ufc* 


Published  December  1st,  1978 


Specialize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 
with  over  280,000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DXY, 

FOREIGN    CALLBOOK 

$14.95 

PLUS  SHIPPING 


RADIO  AMATEUR 

CALLBOOKS 


The  U,S.  Callbook  has  over 
350,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 

UNITED  STATES   CALLBOOK 


'■:■■'■{  r  II.  ■'    I"  ■  ,—  ""  ™ 


'--'■■'■• 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


$15.95 

PLUS  SHIPPING 


See  your  favorite  electronics  dealer 
for  the  latest  issue  or  order  direct 
from  the  publisher  using  handy  order 
form. 


Payment  in  U.S.  funds  must 
be  sent  directly  to  publisher 
not  through  a.  bank, 


i 
i 
i 
i 


ORDER   FORM 


lltm 


S     CALLBOOK 


^Rt 


Radio 
Amateur 

llbook 


\Ujl 

|   [~l  FOREIGN  CALLBOOK 


F*i 


Exh 


S1S.95 


$14.95 


Shipping 


51.75 


S1.75 


T»Mi   P*ur 


$17.70 


$1670 


OOK,  inc. 


925  SHERWOOD  DRJVE 
LAKE  BLUFF,  ILLINOIS  60044 


lino  is  residents  only  add  5*o  sales  tax 


Name, 


Address, 
City 


TOTAL 


State. 


Charge  my;  □  Visa  Card    □  Master  Charge 


L 


1 

i 
i 
i 
I 
l 

Card  No 

i 

j  Dept.  e 


HP. 


_  Expiration  Date 


Signature. 


p*  Reader  Se/wce— see  page  27 1 
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ALDELCO  ELECTRONIC  CENTER 


BUILD  A  6  DIGIT  500  MHz 
FREQUENCY  COUNTER 


OVeRVOLT12 

Crow      Bar      circuit      protects 

Transceivers  &  Tape  Decks  from 
runaway  power  supply  voltage  that 
can  zap  expensive  components,  OV 
12  causes  fuse  in  Power  Supply  to 
blow  if  voltage  exceeds  preset  level 
(appro*.  16  to  18  volts).  Rated  at  25 
Amperes,  S  7.95 

Model  OV5.  Protects  5  Volt  circuits- 
Triggers  at  7.5  Volts  $8.95 
Other  units  available  at  3.3  to  100  Trig- 
ger Voltages                            $10.95  ea 


AEC  1074  50 Watt 
@30MH2  $21.15 
AEC  1076  75Watt 
m  50  MHz  $24,00 
both  cases  500  4 LFL 


Aldelco    can    supply    3    PC   boards, 
screened  front  panel  and  complete  inst 
tions  for  only  $12+50  &  shipping. 


SOME  PARTS  USED  IN  COUNTER 

11C9G  Prescaler  1*50 

74C925  Multiplex  9  95 

FS368  Driver^  790 

1  MHz  XTAL  7.95 

10.60  pF  trim  cap  .60 

See  si*  page  construction  article  in 
Dec.  1976  73  Magazine 


Silk 
rue- 


COMPLETE  LUNCH  COUNTER  KIT  $99.95 
Includes  a  reprint  of  six  page  construction  article  from 
Dec.  1370  73  Magazine 


For  reprint  only  send  50  cents  for  handling 


Hard  to  find  replacement  tor 
VHF   Mob  lis  &  Marine  use 
Successfully  used  in  Stan- 
dard and   otfter  VHF   Rigs 
Rated  12  Watts  at  200  MHz 
12-5  VoHs  with  5  3  OB  Gam 
Heat  Sink  siud{&3?y  isolated 
from  i  eads,  On! y  S 1 2  30 


AEC  1158 


RF  DEVICES 

2N287G  18W      200  MHz  T060  $12.36 

2N3375  3  0W     400  MHz  T060  5.60 

2N3553  2.5W     175  MHz  T03S  1  40 

2N3866  10W     400  MHz  T039  1-25 

2N3926  7.0vY     175  MHl  TOBO  6,30 

2N4427  LOW     175MHZTO30  135 

175  MHz  MT71  4  75 

175MH2MT72  7.60 

1?5MH3tMT72  10  25 

W5MH/T039  170 

175MHZMT72  5.40 

175  MHz  MT72  §45 

175  MHz  MT72  1095 

175MHZMT72  12  30 

175MHJMT72  16.30 

175  MHz  X1Q6PNP  6  60 

t75MHzXi0ePNP  8  50 

175  MHz  X106PNP  10  35 

T75  MH3EX106PNP  20  00 


2M5589  3.0W 

2N559Q   10W 
2N5591  25W 

2N5913  1  75W 
2N6080  4  0W 
2M6081  15W 
2N5082  2SW 
2N60BS  30W 
2N6064  40W 
2N6094  4.0W 
2M6095  15W 
2N5096  30W 
2N5097  40W 


ALDELCO  KITS 

DUAL  DIGITAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CA8.NET 


Features. 


51    31  ?3    5  1  31 


12  Ck  2*  Hour  Operation  on  either  clock 
Each  Clock  separately  can  trolled 
Freeze  feature  for  time  set 
Easy  assembly  for  clock  and  cabinet 


BIG 
0.5  LEDS 


MODEL  ALO  SW      ONLY  $49.95 


NEW!    NEW!    NEW 


FM2016A 


BSIKDK 


144  to  149  MHz  1000  CHANNELS 


All  the  features  of  the  201 5R  and  now  with  adjustable  sine  wave  PL  60  Hz  to 
203  Hz,  Adjustable  low  power  position  1  Watt  to  16  Watts. 

Buy  your  KOK  201 6A  from  Atdelco  and  we'll  pay  shipping  and  insurance  in 
the  4d  states. 


Out  of  staters  save: 

New  Yorkers  musl  pay  sales  ta 

Sorry  no  charge  carda 
accepted  on  2Q16A 

Low,  Low  Price 

$359 


FMMC1 


Regulated  AC/PS 

Model  FMPS-4R        (39.95 


SHOWN  WITH  OPTIONAL  yP50Q  MICRO  PROGRAMMER 


■■ft 

0|Q 


Dynamic 
Touch 

Tone  Mic 

$39,95 


ALARM  CLOCK  KIT 

6  Big  0  5  LED  Displays  *  On  Board  AC  Transformer  *  12 
Hour  Format  with  24  Hour  Alarm  p  Snooze  Feature  "  Elaps- 
ed Timer  Timer  feature  makes  this  Popular  in  Broadcasl 
Stations  It's  a  natural  for  cars,  boats  and  campers  when 
used  with  optional  crystal  time  base  Fits  our  standard 
cablnel  $21,95 

Crystal  t  ime  base  when  purchased  wi! h  ctoc k  $3,95 

12  or  24  HOUR  DIGITAL  CLOCK  KIT 

Uses  0.5  Display  LED  5314  Clock  Chip  Freeze  teal ure  for 
accurate  set,  f ■its  our  standard  cabinet , 


CLOCK  CABINETS 

Woodgrain  or  black  leather 


ONLY  $19,95 


ea  S4  95 


CRYSTAL  TIME  BASE  Kl 

Includes   PC  Board 
tions 


Crystal,   all   parls   and   insimc- 

$495 


CLOCK  FILTERS 

Blue.  Red.  Green.  Amber  or  Smoke 


$60 


BUnky  Flasher  Kit  ^95 

PC  board,  555  &  all  parts  works  on  9  voHs  Mouse  button- 
Si.  00 


DIGITAL 

MULTIMETER  & 
THERMOMETER 

2" t  Digit  — 5  ranges  on  each 
function  AC/DC  2  Volts  to 
2000  Volts  Current  2 
Microamps  to  2  Amps 
Resistance  2000  Ohms  to  2 
Megohms  Includes  PC 
Board.  ICL7107  Chip  and  all 
pans.  OnlyS49.95 


CRYSTAL  SOCKETS 

HOLDS  a  HC25U         S    59 
Single  HC25U.  29 


NATIONAL     A1188A 

9  digit   calculator 
readout  .39 


NEW! 


RF  TRANSISTOR  SPECIALS 
2N5589  3  Watts 

175MHz  $3.75 


2  U  5590 
175MHz 

AEC  1272 
22QMH2 

AEC  1451 

50MHz 


10Watts 
$550 

30  Watts 
$12.30 

50  Wait? 
$18  10 


Tunable    420    MHz 
Fast  Scan  TV 
Converter 


Receive  Fast  Scan  Amateur  TV  in  the  420  to  450  MHz  Band 
Ailfi  any  TY  set    Low  noise,  high  gam  ri  Amp  wiin  Varactor 
tuned  input  and  outputs  Built  in  AC  supply  Comes  in  two  tons 
walnut  &  twitje  cabinet  measuring  1  7/8"  x  4Vi     *  4i/s 
Factory  wired  with  2  year  guarantee  559  95 


ADJUSTABLE  POWER  SUPPLY  KITS 


5*  15  Volts  500  MA 
12  28  Volts  500  MA 


$6  95 
f)  95 


THE  VERY 

POPULAR 

TOPE 

ACCUKEYER 

KIT 


•  Sett  Com  pie  img  Dots  &  Dashes  •  Provision  for  attachment  ol  256  or  512 

•  limbic  Operation  Bit  Memory  for  OX  o*  Contest  work 

•  Single  Dot  &  Dash  Memories 

Revised  version  of  the  Accukeyer  featured  in  the  ARRL  Handbook.  Has 

more  logical  tC  La  you  I  and  ON  Board  s*detone  Oscillator   includes  PC 

Board    TTL  ICs    555  Timer.  IC  Sockets,  Switch.  Speaker.  Transistors, 

actors  and  resistors  RequiresSVDC  ONLYS19  95 

ACCUKEYER  MEMORY  KIT 

Simple  tow  cost  Memoty  Kit  Uses  2  prog  ram  mame  T101  Memory  emps  Pro. 
vides  2  canned  messages  of  30  Characters  each  Adaptable  to  Handbook 
and  other  Accukeyers  includes  PC  board  (same  size  as  accukeyer  board) 
and  ail  pans  Requires  5  VDC  9VOC  119  95 


ALDELCO 


2789A  MILBURN  AVE,  BALDWIN,  N.Y.  11510 

516  378  4555 


Add  €%  shipping.  Add  tl.00  for  orders  under  $10.00,  Out  of  tt&A,  add  J  5%  shipping  and  certified  cheek  or   money  order  in  U.S.  fundm, 
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1 

QTY, 

1N914 

DIODES/ZENERS 
100v             10mA 

05 

1N4005 

600v 

1A 

08 

IN 4007 

lOOOv 

1A 

ITB 

1N4148 

75* 

10mA 

.05 

1N4733 

5.1v 

W   Zener 

"25) 

1N753A 

6  2v 

500  mW  Zener 

.25 

1N758A 

10v 

** 

,25 

IN  759  A 

12v 

§t 

.25 

1N5243 

13v 

99 

,25 

IN  5244  B 

14v 

9t 

.25 

1N5245B 

15v 

*t 

,25 

SOCKETS/BRIDGES 

8- pin  pcb  .20     ww 


35 


1 4-pin  pcb 


.20 


ww 


.40 


1 6-pi  n 


pcb 


.20     ww 


,40 


18-pin 


pcb 


,25      ww 


.95 


20-pin 


pcb 


.35      ww 


.95 


22-pin 


pcb 


.35     ww 


.95 


24-pin 


pcb 


.35     ww 


.95 


28-pin 


pcb 


.45     ww 


1.25 


40-pin 


pcb 


.50     ww 


1.25 


Motex  pins    ,01     To-3  Sockets 


.25 


2  Amp  Bridge 


1 00-prv 


.95 


25  Amp  Bridge 


200-prv 


1.50 


TRANSISTORS,  LEDS,  etc, 

{2N2222  Plastic .  1 0) 


2N2222 


.15 


2N2222A 


,19 


2N29G7A        PNP 


19 


2N3906  PNP  (Plastic  Unmarked)         .  1 0 


2N3904 

NPN  (Plastic  Unmarked! 

.10 

2N30S4 

NPN 

,45 

2  N  30  55 

NPN    15A    60. 

,60 

T1P125 

PNP   Darlington 

1.95 

LED  Green 

Red,        Ciear^     Yellow 

.15 

DX.74? 

7  seg  5  8"  High  com-anode  1 T95 

MAN72 

1  setj  corn-anode  (Red) 

1.25 

MAN3610 

7  seg  convanocie  (Orangel 

1.25 

MAN&2A 

7  seg  corn-anode  (Yellow) 

1.25 

MAN74 

7  seg  corn-cathode  (Red) 

1,50 

FND359 

7  seg  com~cathode  (Red) 

1.25 

9000  SERIES 

QTY, 


9301 


,85 


9309 


■  Jo 


9316 


1,10 


9322 


,65 


9601 


,20 


9602 


,45 


MICRO'S,  RAMS,  CPU'S,  E-PROMS 


QTY, 


BT13 


1.50 


ST23 


1.50 


8T24 


ZOO 


8T97 


1.00 


74S188 


aoo 


1488 


1.25 


1469 


1.25 


21079-4 


4,95 


2114 


9,50 


2513 


6.25 


2708 


10.50 


277  6  DS.     34,00 


2716  lSv\      59.00 


2758  (5v)     23.95 


1702A 


*T»  rnJ^m 


AM  9050 


4.00 


MM  5314 


aoo 


MM  531 6 


3,50 


MM  5387 


3.50 


MM  5369 


2*95 


TR  1 6028 


3.95 


UPD  41 4 


4.95 


Z30A 


22.50 


Z80 


17,50 


Z  80  PI0 


10,50 


2102 


1,45 


2102L 


1.75 


3242 


T0.5O 


4116 


11.50 


6800 


13.95 


5850 


7.95 


8080 


7.50 


8212 


2.75 


8214 


4,95 


8216 


3.50 


8224 


3.25 


8228 


aoo 


8251 


7.50 


8253 


18.50 


8255 


8.50 


TMS  4044      9,95 


CUSTOMER  NAME^ 


C  MOS 

QTY. 

4000 

,15 

i 

4001 

.15 

4002 

.20 

4004 

3,95 

4006 

.95 

4007 

20 

4008 

.75 

4009 

.35 

4010 

35 

4011 

.20 

4012 

.20 

4013 

.4Q 

4014 

75 

4015 

.75 

,                 4016 

.35 

4017 

.75 

4018 

.75 

4019 

.35 

4020 

.85 

4021 

JS 

4022 

.76 

4023 

.20 

4024 

,75 

4025 

,20 

4026 

1.95 

4027 

.35 

4028 

.75 

4029 

1.15 

4030 

.30 

4033 

1.50 

4034 

2.45 

4035 

.75 

4037 

1,80 

4040 

.76 

4041 

.69 

4042 

.65 

4043 

.50 

4044 

.65 

4046 

1.25 

4048 

.95 

4049 

.45 

4050 

.45 

4052 

7S 

4053 

.75 

4066 

.55 

4069/74C04      .35 

4071 

.25 

4081 

.30 

4082 

.30 

4507 

■95 

4511 

.95 

4512 

1.10 

4515 

2.95 

4519 

.85 

4522 

1.10 

4526 

.95 

4528 

1.10 

4529 

.95 

MC  14409 

14.50 

MC  14419 

4.85 

74C151 

1.50 

QTY* 


LINEARS,  REGULATORS,  etc. 

QTY.  QTY. 


MCT2 
8038 


.95 


3.95 


LM201 


.75 


LM301 


.45 


LM308 


LM309H 


.66 


LM309K(340K-5)  1.50 


LM310 


.85 


LM311D 


.75 


LM318 


1.7S 


LM320H6 


.79 


LM320H15 


.79 


LM320H24 


.79 


LM323K 


5J95 


LM324 


1.25 


LM339 


.75 


7805  (340T5}         95 


LM340T12 


LM340T15 


.95 


LM340T18 


3b 


LM340T24 


J95 


LM340K12 


1,25 


LM340K15 


1,25 


LM340K1S 


1.25 


LM340K24  1.25 


79Q5JLM320K5)     1.65 


LM320K12 


1.65 


LM320K24 


U65 


LM320T5 


1.65 


LM320T1  2 


1.65 


LM320T15 


1.65 


LM373 


LM377 


2.9^ 


3.95 


78L05 


.75 


78L12 


J5. 


78L 1 5 


.75 


78M05 


.75 


LM380   (8  14  Pmll.19 


LM709    (8-14  Pin)     .35 


LM71  1 


LM723 


LM725 


LM739 


LM741  18-14) 


LM747 


LM1307 


LM1458 


LM3900 


LM75451 


NE555 


NE556 


NE565 


NE566 


NE567 


-     T  T 


QTY, 


740Q 


.10 


7401 


J5 


7402 


.15 


7403 


.15 


7404 


10 


74(15 


.25 


QTY. 


7482 


.75 


m:i 


,75 


7485 


M 


7486 


.25 


7489 


1.05 


7406 


.25 


740? 


55 


7408 


15 


7409 


15 


7410 


.15 


7411 


.25 


741? 


25 


7413 


.25 


74  U 


.75 


741E 


-25 


7417 


.40 


7420 


15 


7428 


25 


7427 


25 


7430 


15 


7432 


20 


7437 


.20 


7438 


.20 


7440 


2D 


7441 


1  15 


7442 


4b 


7443 


.45 


7430 


.45 


7491 


.70 


7492 


.45 


7493 


.35 


7494 


75 


7495 


.60 


7496 


.80 


74100      1.15 


74107         25 


74171         .35 


74122        .55 


74123 


.35 


74125 


.45 


74128 


25 


74132 


75 


74141         .90 


74150 


85 


74151 


65 


L 

QTY, 


74221        1.00 


74367 


95 


751 08A      .35 


75491 


.50 


75482 


.50 


74HQ0 


15 


74H01 


.20 


74H04 


.20 


74H05 


.20 


74HQS 


15 


74B1Q        .35 


74H11 


.25 


74H15         45 


74H20        ,25 


74HZT        .25 


QTY. 


74L502 


74LSQ4 


74LS05 


74LS08 


74  LSQ9 


74L3I0 


74LSM 


74LS20 


74LS21 


74LS22 


74LS32 


74LS37 


74LS38 


74LS40 


74LS42 


74H22 


.40 


74H30        .20 


74H40 


25 


74H50        .25 


74H51 


,Z5 


74H52 


15 


74H53 


.25 


74H55 


,20 


74153  75 


74154 


95 


74156  ni 


74157         .65 


7444 


.45 


7445 


.65 


744  6 


.70 


7447 


.70 


7448 


.50 


7450 


25 


7451 


.25 


7453 


.20 


7454 


.25 


?460 


40 


7470 


45 


7472 


.40 


7473 


.25 


7474 


30 


ri75 


:•■ 


7476 


40 


7480 


.55 


7481 


.75 


74161  55 


74163         85 


74164 


.60 


74165       110 


74166       \.2h 


74175         8D 


74176 


.85 


74H72 


.35 


74H74 


35 


74H1Q1       .75 


74H103      .55 


74H106      .95 


74  LOO  ?b 


74L02 


.20 


74L03 


.25 


74LD4 


,30 


74L10 


2D 


74L20 


,35 


74180 


55 


74181       225 


74182 


75 


74190       1  25 


74191       125 


74192 


.75 


74193  85 


741! 


.95 


74195  .95 


74196         .95 


74197         95 


74198       145 


74L30 


.45 


74L47       195 


74L51 


45 


74L55 


65 


74LS51 


74LS74 


74LS76 


74LS36 


74LS90 


74LS93 


74  LSI  07 


74LS151 


74LS153 


74  LSI  57 


74L5160 


74LS195 


74LS367 


74LS3G8 


74500 


74SQ2 


74SS3 


74S04 


74S05 


74L72 


45 


74L73 


.40 


74L74 


.45 


74L75         85 


74L93        .55 


74L123      .85 


74LS0O        30 


74LS01       .30 


k*I9 

7889 


INTEGRATED  CIRCUITS  UNLIMITED 

Clairemont  Mesa   Blvd.,  San  Diego,  California  92111 
24  Hour  Toll   Free  Phone   1-800-854-2211 
(714)   278-4394     California  Residents     1-800-542-6239 

CABLE  ADDRESS   ICUSD 


STREET  ADDRESS 


74S08 


74510 


74S11 


74S20 


74S40 


74S50 


74S51 


74S6* 


74S74 


74S112 


74S1T4 


743133 


74S140 


74S151 


74S153 


74S157 


74S158 


74S194 


.45 


.40 


2.50 


1.50 


.35 


1.10 


1,25 


.65 


50 


.65 


,45 


.85 


.95 


■L2L 


SB 


.30 


.30 


,35 


.35 


.35 


,35 


35 


30 


.35 


.35 


.35 


.35 


.45 


.40 


.75 


45 


45 


.50 


.45 


65 


.65 


.50 


74  LSI  23        1.20 


.85 


85 


85 


,95 


74LS164        1.20 


74LS193        I  UP. 


*}h 


74LS244        1.70 


95 


.95 


35 


.35 


.25 


25 


.35 


35 


35 


.35 


.25 


20 


20 


25 


15 


.35 


.SO 
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SPECIAL  DISCOUNTS 


PHONE 


CHARGE    CARD  § 


AE  Visa 

0A  MC  _ 


EXP.  DATE 


C.O.D. 


WILL  CALL 


UPS 


POST. 


NET  10th  OF  THE  MONTH. 


PO  £_ 


ALL  ORDERS  SHIPPED  PREPAID  -  NO  MINIMUM  -  COD  ORDERS  ACCEPTED  -  ALL  ORDERS  SHIPPED  SAME  DAY 

OPEN  ACCOUNTS  INVITED  -  California  Residents  add  6%  Sales  Tax.  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 

We    accept   American    Express  /  Visa  /  BankAmericard  /  Master    Charge 


Total  Order 

Deduct 

S35-S99 

10% 

S100S300 

15% 

S3Q1-S1000 

20% 

— 


VARIABLE  POWER  SUPPLY  KIT  $11ss 


Continuously  Variable  from  2V  to  over  15V 

Short -Circuit  Proof 

Typical  Regulation  of  0,1% 

Electronic  Current  Limiting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  All  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Bench  or  Lab  Power  Supply 

Includes  All  Components  except  Case  and  Meters 


FREE 
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DATA  SHEETS 
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RC4195DN    "15V  •  90mA  VOLTAGE    REGULATOR   IC,   V«rt  miy   to 
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•  MONEY-BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

SOX  4181  GB,      WOODS  IDE,  CA  94062 
Tel,  t415J   328-1500 
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ELECTRONICS 
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NEW  SPECIALS 


LM31SCN 
LM3180 
LM339N 
LM380N-S 

NE567V 
XR567CP 
LM7Z3CN 
LM747CN 


High  Speed  Op  Amp  SOV/jjS  mDIP 
High  Speed  Op  Amp  50V hs  DIP 
Quad  Comparator  Single  or  Dual  Supply 
ViVi  Audio  Power  Amplifier  8  22 V 

Tone  Decoder  (PLL)  0.01  Hz  to  500kHz 
Tone  Decoder  (PLL)  0.01  Hz  to  500  kHz 
Precisian  Voltage  Regulator  2  37V  DIP 
Dual  741  Compensated  Op  Amp 


SAD  1024       Dual  512  Stage  (1024)  Audio  Delay  Line 

"Bucket  Brigade"  Appl.  Data  included 
XR2206CP    Function  Generator  with  appiic.  data 
XR2242CP     Long-Range  Precision  Timer  ~s  to  days 
1  YEAR  TIMER  Kit  2  XR2242's  and  Appiic,  Note 


LM2901N 
CA301SA 
CA3028A 
RC4558 


Quad  Comparator  +5V  or  2  to  36VDC 
4-Transistor  Array/Daflington 
RF/IF  Amplifier  DC  to  120MHz 
Dual  High  Gain  Op  Amp  mDIP 


SPACER  Kit  -  4  ea  of  5  assorted  size  spacers 

ilS  VOLT  Regulated  Power  Supply  Kit-Easy  assembly, 
5mV  regulation,  100mA,  fully  protected. 
Includes  air  components  and  hardware, 
no  PCB  or  case— Add  S1.50  for  shipping 


$0.94 
.90 
79 
.90 

.99 

.99 

3/S1 
2/S1 

$18.95 
4.40 
1.50 
3.00 

SI.  20 

.99 
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3/$1 
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1N270 
1M323 

1N914 
1N3044 

1N3045 
1N3071 

2N2915 
2N3819M 
2N402Q 
21M4445 

2N5394E 
2N5912 
2IV6028 
2NB449 

CP64D 


Germanium  Diode  80V  200mA 

Temp  Comp  Reference 

B+2V±5%±.005%rC 

Silicon  Diode  100V  10mA 

100V  Zener  1W-Beuer  than  an  0B3 

110V  Zener  IW-Better  than  an  0B2/0C3 

200V  100mA  Switching  Diode  40ns 

NPN  Dual  Transistor  3m V  Match  j100 
N  Channel  RF  FET  100MHz  Amp 
PNP  Dual  Transistor  5m V  Match  .250 
NChannel  FET  5n  Switch 

Ultra-Low  Noise  J  FET  Audio  Amp 
Dual  J  FET  RF  Oil  Amp  to  800MHz 
Programmable  Unijunction  Transistor 
300  Volt  NChannel  J  FET  Amp/Sw 


51 3-95 


Broadband  FET  RF  Amp  140dB 

Dyn  Range 
E304  NChannel  RF  FET  3.8dB  NF  @  400MH/ 

MPSA12         NPN  Darlington  Transistor  p20r000 
TIS88  NChannel  FET  400MHz  RF  Amp 

RESISTOR  Kit-150  pes  %W,  20  most  common  values, 
individually  packaged,  5  to  20  pes  each  . 

PC  BOARD  Mounting  Kit-B  ea  spacer,  screw,  nut 
and  washer-32  pes  total* 
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/Microcomputer 
Interfacing 


from  page  14 

the  computer  is  only  dedicated 
to  the  loop  for  a  short  period. 
For  other  types  of  converters, 
the  conversion  time  may  take 
much  longer,  perhaps  rnillisec* 
onds  or  even  hundreds  of  milli- 
seconds for  a  digital  multi- 
meter, in  such  a  case,  the 
microcomputer  would   spend 


considerable  time  waiting  for 
the  ADC  to  "flag"  the  8080,  in* 
d Seating  that  the  conversion 
was  complete. 

An  alternative  approach  is  to 
use  the  DONE/BUSY  flag  as  an 
interrupt  input  to  the  8080, 
After  initiating  a  conversion  by 
outputting  a  START  pulse,  the 
microcomputer  goes  to  some 


other  software  task  while  the 
conversion  is  proceeding. 
When  the  conversion  is  com- 
plete, the  ADC  interrupts  the 
computer  and  points  it  to  the 
ADC's  service  software,  which, 
in  this  case,  is  located  at  000 
070.  A  software  example  is  pro- 
vided in  Table  2.a  In  this  exam- 
ple, the  ADC  subroutine  is  used 
only  to  start  the  conversion  pro- 
cess. The  subroutine  at  000  070 
is  called  by  the  interrupt  with 
the  aid  of  a  jammed  RST7  in- 
struction byte.  The  ADC  inter- 
rupts the  8080  only  when  it  has 
finished  a  conversion.  The  soft- 
ware starting  at  000  070  inputs 
the  ten  bits  of  data  and  stores 


them  in  a  data  file.  Interrupts 
should  be  used  with  caution. 


References 

1.  Analog-Digital  Conversion  Hand* 
book,  Analog  Devices,  Inc.,  Norwood, 
Massachusetts  02062.  Copies  may  be 
si  ill  available  for  $3.95. 

2.  The  assembly-language  format 
shown  is  that  of  the  resident 
editor/assembler  developed  by 
Tychon,  lncM  for  8080  systems. 
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from  page  8 

thing  couldn't  be  that  dead  after 
taking  only  ten  pictures.  So, 
anyway,  I  put  it  on  a  VOM  and 
discovered  that  it  is  a  little  bet- 
ter than  six  volts. 

I  temporarily  put  a  12-volt 
light  bulb  on  the  contacts  and 
was  surprised  to  find  that  it  lit 
up  quite  brightly. 

The  next  thing  I  did  was  put  a 
motor  on  it  that  came  from  an 
HO  electric  train,  and  it  ran 
quite  well. 

It  seems  to  me  that  if  some- 
one were  to  lower  the  voltage  a 
bit  and  use  it  to  power  things 
like  LEDs,  it  would  last  quite  a 
while*  I  had  no  way  of  teMing 
how  long  it  would  have  lasted 
with  this  continued  use.  Til  try 
that  next. 

However,  it  says  on  the  film 
pack  not  to  take  the  thing  apart, 
but  to  throw  it  away. 

If  one  were  careful,  you  could 
put  It  to  some  use,  after,  of 
course,  taking  ten  pictures  with 
your  Polaroid. 

I  wish  you  would  try  one  out 
on  something  and  let  nrfe  know 
how  It  worked  or  if  it  is  a  good 
idea. 

Jerry  Smith  WA20EL 
Port  Crane  NY 
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THANKS,  UNCLE! 


] 


My  main  comment  is  about 
the  letter  in  the  September 
issue  of  73  by  KA2RR  I  held  the 
callsign  WA2UUV  for  about  sev- 
enteen years,  I  moved  to  Cali- 
fornia and  received  orders  to 
the  USS  Midway  CV-41  home- 
ported  in  Yokosuka,  Japan. 
Meanwhile,  tiring  of  having  to 
sign  portable  after  my  callsign.  I 
applied    for    a    counterpart 


callsign  for  the  sixth  call  area 

(K6UUV  was  open)  and  received 
KA6CGF  instead.  My  ticket  has 
my  home  QTH  on  it,  but  the 
envelope  was  addressed  to  my 
military  address  aboard  ship. 
So  what  do  I  do— sign  portable 
in  Japan  or  in  the  States?  Head 
for  the  CPO  club  and  put  away  a 
few  307$  or  take  up  knitting  in 
my  spare  time?  Can  I  legally 
operate  in  JA-land  or  what?  As 
you  see,  once  again  Uncle  has 
put  me  between  a  rock  and  a 
hard  place. 

I  enjoy  your  tilts  with  the 
ARRL;  sometimes  trying  to  get 
the  point  across  to  them  is  like 
trying  to  get  the  attention  of  a 
Missouri  mute— it  takes  a  few 
raps  with  a  verbal  2x4,  but  even- 
tually you  get  its  attention, 

Bill  Fulling  KA6CGF 
FPO  San  Francisco  CA 


COLLINS 


] 


Although  Collins  continues 
to  offer  only  their  vacuum-tube 
line  of  transmitters,  receivers, 
and  transceivers  on  the  ama- 
teur radio  market,  they  have  In* 
troduced  a  solid-state  line  for 
commercial  use.  Two  of  the  new 
transceivers,  the  HF-281  and 
the  HF-282,  have  an  output  of 
125  Watts.  For  commercial  useT 
they  are  channelized  but  can  be 
adjusted  to  any  frequency  be- 
tween 1.6  MHz  and  30.0  MHz  in 
100-Hz  increments.  A  *;clarifier" 
control  permits  excursions  150 
Hz  above  or  below  the  estab- 
lished frequency, 

With  the  HF-281,  the  user 
may  select  among  six  preset 
channels,  The  HF-282  offers  20 
channels  as  well  as  a  plug-in 
PROM  IC  to  permit  additional 
20-channel  ranges  to  be  readily 


available. 

Each  of  the  two  models  in- 
cludes a  built-in  ac  power  sup- 
ply for  50-  or  60- Hz  115-  or 
230-volt  operation.  In  addition, 
either  may  be  operated  from  a 
12-volt  dc  power  source.  Op- 
tional features  include  VOX, 
squelch,  and  a  noise  blanker. 

For  operation  with  a  variety  of 
antennas,  a  companion  anten- 
na coupler,  the  HF-280,  enabtes 
use  of  antennas  ranging  from  a 
short  whip  to  random-length 
"longwires."  It  is  not  stated 
whether  this  matching  device 
tunes  automatically  or  must  be 
manually  retuned  for  major  fre- 
quency changes. 

It  is  not  known  whether  Col- 
lins has  any  plans  for  putting 
similar  equipment  on  the  ama* 
teur  radio  market 

Carl  Dru  mailer  WSJ  J 
Warr  Acres  OK 


THE  RIGHT  TO  RULE 


I  read  K7UL*s  letter  in  the 
September  issue  of  73.  I  am 
really  disappointed  with  his  and 
apparently  your  opinion  about 
the  USA  and  other  countries  in 
the  ITU. 

Indeed,  the  US  is  a  first-rate 
power  (economic,  military,  etc.], 
but  this  does  not  give  it  the  right 
to  rule  the  world. 


Because  you  live  in  a  democ- 
racy, you  know  better  than  I  that 
everybody's  vote  Is  equal. 
Otherwise,  why  not  give  Mr. 
Rockefeller  or  Mr.  Kennedy 
more  votes  than  Mr.  Joe  Smith 
in  a  US  election? 

Sorry  for  the  bad  English,  but 
I  am  from  an  underdeveloped 
country  that  does  not  speak 
your  language. 

Jose  Ribeiro  Pena  Neto 

PY4VTU/2 
Sao  Paulo,  Brazil 


VE3TEN 

On  December  29,  1978,  on  a 
frequency  of  28J72,  station 
VE3TEN  did  QRM  this  frequen- 
cy from  1600  GMT  to  1715  GMT. 
It  laid  down  a  carrier  and  every 
15  seconds  or  so  IDed  as 
VE3TEN.  Look  this  one  up  in  the 
Catlbook.  It  belongs  to  the 
Canadian  branch  of  the  ARRL. 
What  gives  them  special  li- 
cense to  QRM  the  band?  I  feel 
this  was  in  bad  taste  and  I 
would  like  to  have  73  find  out 
just  what  they  had  on  their 
minds,  I  called  the  ARRL  in  Con- 
necticut and  got  a  real  pleasant 
runaround.  They  sure  did  make 
an  impression  on  future  hams. 

Name  submitted  but 
withheld  by  request 


Ham  Help 


I  would  like  to  make  some 
contacts  on  the  Novice  bands.  I 
just  got  out  of  the  hospital  and 
live  alone,  and  making  Novice 
contacts  would  be  a  godsend 
to  me.  I  am  86  years  old.  Thank 
you. 

Glenn  N.  Crawford  WB0SLV 

207  5th  Ave.  N. 
Humboldt  IA  50548 

I  am  searching  for  the  follow- 
ing back  issues  of  73:  January 
p61— April  '61,  November  '61, 
January  '65.  January  '66,  June 
'66,  Juty  '66.  Any  help  in  obtain* 


ing  these  would  be  greatly  ap- 
preciated. 

Dr.  G.  Puggioni 

Via  Salvo  D'Acquisto  No.  12/7 

16035  R  a  pa  Ho  {Genova) 

Italy 

I  would  be  very  grateful  if 
someone  could  send  or  loan  me 
a  service  manual,  schematic,  or 
any  other  info  regarding  signal 
generator  PP-1322/URM-25  F. 

R.  D.  Gupta  VU200 

Anant  Bhawan  AB  Road 

Guna  473001 

India 
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•  NOVICE  STUDY  GUIDE— SG 7357— Here  is  a  completely  new  study 
guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 
tiorWanswer  memorization  course.  Electronic  and  radio  fundamentals  are 
presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  reguia^ 
tionst  as  well  as  application  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio!  $4.95/ 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran- 
sistor, amplifier,  and  general  radio  theory,  while  preparing  1he  Novice  for 
the  "big"  ticket.  After  getting  your  ticket,  youli  use  this  guide  again  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams.  $5.95.* 

•  ADVANCED  CLASS  STUDY  GUIDE— SG1 081  — Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy*to*  follow  study  guide.  Special  modes  and  techniques,  such  as  RTTY.  are  also  treated.  An  engineering  degree  is 
not  necessary  to  master  Advanced  theory— try  this  book  before  visiting  the  examiner's  office!  $5.95.' 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG1 080— Before  going  for  your  1x2  call,  it  pays  to  be  a  master  of  the  Extra  class 
electronic  theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noiseT  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  gu  ide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95.* 
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NOVICE  THEORY  TAPES 
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Startling  Learning  Breakthrough 


»  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes. Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our 
tapes  for  the  incredibly  low  price  of  ONLY  $15.95.* 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time — even  while  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be 
invaluable  to  you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listen- 
ing to  these  tapes?  Set  of  4— $15.95.* 
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SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7350— Prize-winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
$595.* 


73  CODE  SYSTEM  TAPES 
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Any  Four  Tapes  For  S1S.95!  * 
S4.95  Each  3  * 


it 


GENESIS 
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5  WPM-CT7305—  This  Is  the  beginning 
tape  for  people  who  do  not  know  the  code 
a;  all  I)  lakes  them  through  the 26 letters, 
10  numbers  and  necessary  punctuation, 
complete  with  practice  every  step  of  the 
way  using  the  newest  bliti  teaching  tech- 
niques. II  is  almost  miraculous!  In  one 
hour  many  people— including  kids  of  ten 
—are  able  to  master  the  eotfe  The  ease  of 
learning  gives  confidence  to  beginners 
who  might  otherwise  drop  out 

"THE  STICKLER" 

8+  WPli— CT7306— This  If  the  practice 
tape  tor  the  Novice  and  Technician  li- 
censes. Lt  is  made  up  of  one  solid  hoti*  of 


code,  sent  at  the  official  FGC  standard  (no 
other  tape  we've  heard  uses  these  stan- 
dards, so  many  people  flunk  the  code 
when  they  are  suddenly— under  pressure 
—faced  with  characters  sent  at  13  wpm 
and  spaced  lor  5  wpm),  This  tape  is  not 
mernorizaole.  unlike  the  zany  5  wpm  tape, 
since  the  code  groups  are  entirely  random 
characters  sent  in  groups  of  five. 


"THE  CANADIAN'1 

10+  WPM— CT7310— 73  hasnt  forgotten 
the  Canadian  hems— our  10  WPm  tape 
prepares  you  to  breeze  through  your  courv 
try's  licensing  eitams.  Uke  the  other  code 
groups,  the  tape  is  not  memorizable  and, 
once  ma  si  e  red  „  provides  a  margin  ol  safe- 
ty in  the  actual  lext  situation. 


ii 


COURAGEOUS 


>) 


ii 


BACK  BREAKER" 


20+  WPM-CT732Q-Code  ts  what  o^t* 
you  when  you  go  (or  ihe  Extra  class  li- 
cense. It  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yourself 
witti  this  tape.  Though  this  is  only  one 
word  faster,  the  code  croups  are  so  diffi- 
cult that  you'll  almost  Tall  asleep  copying 
Ihe  FCC  stuff  by  comparison  Users  report 
that  they  cant  believe  how  easy  20  per 
really  is  with  this  fantastic  one  hour  tape 


"OUTRAGEOUS" 

25+  WPM-CT7325-Thls  Is  the  tape  for 
that  small  group  of  ov  orach  loving  hams 
who  wouldn  t  be  content  to  simply  satisfy 
the  code  requirements  of  the  Extra  Class 
license.  It's  the  toughest  tape  we've  got 
and  we  keep  a  permanent  file  of  hams  who 
have  mastered  it.  Let  us  know  when  you're 
up  to  speed  and  well  Inscribe  your  name 
in  73"s  CW  "Hall  of  Fame  ' 


13+  WPM—  CTT313— Code  f  roups 
again,  at  a  brisk  13  per  so  you  will  be  at 
ease  wnen  you  sit  down  in  front  of  the 
st eel y^eyed  government  inspector  and  he 
starts  sending  you  plain  language  at  only 
13  per,  You  need  this  extra  margin  to  over- 
come the  panic  which  is  universal  in  the 
test  situations.  When  you've  spent  your 
money  and  time  to  take  the  test,  you'll 
thank  heavens  you  had  this  back-breaking 
tape. 


Use  the  order  card  in  ihe  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  inciude  check  or  detailed  credit  card  information. 

*Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  CUSTOMER  SERVICE  CALL  603-924-6132 


TEST  EQUIPMENT 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN 
BUILD—  BK1044— Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators— 100  kHz  marker,  i-f  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescaler, 
microwave  meter,  etc  252  pages.  $5.95.* 

•  VOL  I  COMPONENT  TESTERS— LB7359- ...  how  to  build 
transistor  testers  (Bh  diode  testers  (3h  IC  testers  (3),  voltmeters 
and  VTVMs  (9).  ohmmeters  (S  different  kinds),  inductance  (3), 
capacity  (9),  Q  measurement,  crystal  checking  (6)r  temperature  (2), 
aural  meters  for  the  blind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  ,  .  .  using  them,  making  them  more  versatile,  making  stan- 
dards, Invaluable  book.  $4.95,* 

•  VOL  II  AUDIO  FREQUENCY  TESTERS- LB736G-  .  ..  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment,  If  you're 

Into  SSB,  RTTYt  SSTV,  etc.,  this  book  is  a  must  for  you  . , .  a  good 
book  for  hl-fl  addicts  and  experimenters,  too!  $4.95.* 

•  VOL  III  RADIO  FREQUENCY  TESTERS— LB7361  — Radio  fre~ 
quency  waves,  the  common  denominator  of  Amateur  Radio.  Such 
items  as  SWR.  antenna  impedance,  line  impedance,  rf  output  and 
field  strength;  detailed  instructions  on  testing  these  items  in- 
cludes sections  on  signal  generators,  crystal  calibrators,  grid  dip 
oscillators,  noise  generators,  dummy  loads  and  much  more. 
$4.95/ 

•  VOL,    IV    IC    TEST    EQUIPMENT— LB7362  — Become    a 

troubleshooting  wizard.  All  you  need  to  know  about  pulse,  audio 
and  sync  generators,  frequency  counters,  digital  component 
testers,  logic  probes  and  more!  Plus  a  cumulative  index  for  all  four 
volumes  of  the  73  Test  Equipment  Library.  $4.95.* 
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•  NEW  REPEATER  ATLAS  OF  THE  EN- 
TIRE WORLD— BK7345— 150%  as  big  as 

any  list  ever  available— nearly  900  more 
repeaters  listed.  New  improved  maps 
show  the  locations  by  frequency  of  every 
repeater  in  the  States.  Only  $1.95/ 

•  QSL  CARDS—  73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the73  Print  Shop. 
250  Style  W— QW0250— for  $8.95*;  500 
Style  W— QW0500— for  $13.95*;  250  Style 
X— OX0250— for  $6.95*;  500  Style  X— 
QX0500-for  $13.95*  j  250  Style  Y— QY0250 
—for  $8,95*;  500  Style  Y— QY0500-for 
$13.95/ 

•  73  MAGAZINE  BINDERS— Preserve  and 
protect  your  collection  for  your  lifetime! 
There's  no  excuse  for  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1  — BN1001  — for 
$6.50*;  2  or  more— BN 1002— for  $6,00 
each.*  (Please  specify  1978  or  1979 
binders) 


7$  ST 


•  BACK  ISSUES— Complete  your  collec- 
tion—many are  prime  collectibles  now, 
classics  In  the  field!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge!  $2.00  each*,  or  5  for 
$5.00.* 

•  LIBRARY  SHELF  BOXES— These  sturdy 

white,  corrugated,  dirt-resistant  boxes 
each  hold  a  full  year  of  73  or  Kilobaud. 
With  your  order,  request  self^sticking 
labels  for  any  of  the  following:  73,  Kilo- 
baud, CQ,  QST,  Ham  Radio,  Personal  Com- 
puting, Radio  Electronics,  Interface  Age, 
and  Byte.  Order  1— BX1000— for  $2,00*; 
order  2-7— BX1 001— for  $1.50  each*;  order 
8  or  more— BX1 002— for  $1,25  each*. 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  HH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

'Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  boohs  not  published  by  73  Magazine. 
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•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4:95.* 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
73  technical  library,  dedicated  to  160  meter  operating,  SI  Dunn  pro- 
vides all  necessary  information  to  get  started  on  this  unique  band. 
The  all-important  antenna  and  ground  systems  are  described  in 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack,  This  reference  is  a  must  for  new 
and  experienced  Top  Band"  operators.  Price:  $4,95.* 

•  IC  OP-AMP  COOKBOOK— BK1026— by  Walter  G.  Jung,  Covers 
not  onJy  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  Il- 
lustrated, 592  pages,  5  V*  x  8Ya,  sottbound.  $12.95.' 
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•  INTRODUCTION  TO  RTTY— BK7380— A  beginner's  guide  to 
radioteletype  including  teletypewriter  fundamentals,  signals, 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion. $2.00/ 

•  THE  NEW  RTTY  HAMDBOOK-BK7347— is  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike.  $5.95.* 

•  PROPAGATION    WIZARD'S   HANDBOOK-BK7302— by   J.   H. 

Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  1940+s,  John  Henry  Nelson  looked  to  the  pianets 
for  an  answer.  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting,  $6.95.* 


•  SSB  . . .  THE  MISUNDERSTOOD  MODE— BK7351  —by  James  B+ 
Wilson.  Single  Sideband  Transmission  .  . .  thousands  of  us  use  it 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham.  $5.50.* 

•  SSTV  HANDBOOK— BK7354(hardcover),  BK7355(softcover)— 
This  excellent  book  tells  all  about  itp  from  its  history  and  basics  to 
the  present  state-of-the-art  techniques.  Contains  chapters  on  cir- 
cuits, monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  softbound  $5,00.* 

•  WEATHER  SATELLITE  HANDBOOK— BK7370— Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home),  Dr. 
Taggart  WB8DQT.S4.95." 
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ANTENNAS 


•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS—  BK1016— by  Ed 
ward  M.  Noll  W3FQJ,  This  is  the  first  collection  of  virtually  every 
type  of  wire  antenna  used  by  amateurs.  Includes  dimensions,  con- 
figurations, and  detailed  construction  data  for  73  different  anten- 
na types.  Appendices  describe  the  construction  of  noise  bridges, 
line  tuners,  and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr.  15.50,  * 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS- BK1069— 
by  Edward  M.  Noll  W3FQJ,  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios,  160  pages,  55.50.* 

•  VHP  ANTENNA  HANDBOOK— BK7368— The  NEW  VHF  Anten- 
na Handbook  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UNF  antennas  ...  A  practical  book 
written  for  the  average  amateur  who  takes  joy  in  building,  not  full 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build,  $4.95/ 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

'Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine, 
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•  SSB  . . .  THE  MISUNDERSTOOD  MODE 

—  BK7351— by  James  B.  Wilson.  Single 
Sideband  Transmission  .  . .  thousands  of 
us  use  it  every  day+  yet.  it  remains  one  of 
the  least  understood  facets  o(  amateur 
radio.  J.  B.  Wilson  presents  several 
methods  of  sideband  generation,  amply  il- 
lustrated with  charts  and  schematics, 
which  will  enable  the  ambitious  reader  to 
construct  his  own  sideband  generator.  A 
must  for  the  technically-serious  ham, 
$5.50/ 

•  PROPAGATION  WIZARD'S  HANDBOOK 

— BK7302— by  J,  H,  Nelson.  When  sun- 
spots  riddled  the  worldwide  communica- 
tions networks  of  the  1940's.  John  Henry 
Nelson  looked  to  the  planets  for  an 
answer.  The  result  was  a  theory  of  propa- 
gation  forecasting  based  upon  interplan- 
etary alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today. 
The  book  provides  an  enlightened  took  at 
communications  past,  present,  and  future, 
as  well  as  teaching  the  art  of  propagation 
forecasting,  6.95* 


•  A  GUIDE  TO  HAM  RADIO—  BK7321  —by 

Larry  Kahaner  WB2NEL.  What's  Amateur 
Radio  all  about?  You  can  learn  the  basics 
of  this  fascinating  hobby  with  this  ex- 
cellent beginner's  guide-  It  answers  the 
most  frequently  asked  questions  in  an 
easy-going  manner,  and  i\  shows  the  best 
way  to  go  about  getting  an  FCC  license  A 
Guide  to  Ham  Radio  is  an  ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around 
the  world.  $4,95.* 

•  VOLUME  IV— IC  TEST  EQUIPMENT- 

LB7362— it's  easy  and  fun  to  build  your 
own  test  equipment  with  ICs!  Here  in  this 
fourth  volume  of  the  73  TEST  EQUIPMENT 
LIBRARY  are  42  home  construction  proj- 
ects for  building  test  equipment  to  work 
with  your  ham  station  and  in  servicing 
digital  equipment.  Counters,  scalers,  fre- 
quency standards,  synthesizers,  logic 
probes  .  .  .  JUST  ABOUT  EVERYTHING 
you  need  and  can  build  with  ICs,  $4,95/ 
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Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to; 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information, 

*Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 
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Now  for  the  first  time  you  can  carry  a  line  of  programs  which  will  al  low  microcomputers  to  do  all  those  things  the  industry 
has  been  promising.  A  flood  of  programs  is  being  readied  in  the  Kilobaud/Microcomputing  lab  by  16  people  who  work 
night  and  day  to  provide  the  best  software  available  anywhere.  The  aim  of  Instant  Software  is  to  cover  EVERY  phase  of 
microcomputing  including  games,  business,  home,  teaching,  diagnostics,  utilities,  etc. 


There  are  over  40  programs  available  on  28  different  cassettes  with  10  more  ready  for  release  in  next  month's  issue  , . . 
you'll  want  to  keep  an  eye  out  for  new  releases  every  month  in  the  Instant  Software  Library, 

TO  ORDER  INSTANT  SOFTWARE 
Refer  to  pages  96  &97  in  this  issue  for  details  of  programs  now  available  from  Instant  Software.  A  retail  outlet  listing  is 
provided  if  you  wish  to  purchase  Instant  Software  locally,  or  use  the  postage  paid  order  form  on  the  last  page.  Please  be 
sure  to  include  catalog  number  and  description.  Make  checks  payable  to  Kilobaud/Microcomputing  or  use  your  credit 
card, 

Iciobgjd 

"MTCROCOMPUTlNG 


To  order  direct  call  toll  free  1  -800258  5473  please  have  your  credit  card  handy  and  mention  Dept.  K3  or  use  your  order  form  on  Reader 
Service  page  at  back  of  magazine. 


That's  the  size  o£  the  world's 
most  comprehensive  guide  to 
the   subject   of   ham   radio: 

IS  years  of  73  Magazine. 


The  back  issues  of  73  are  a  gold  mine  of  interesting  articles.  Unlike 
the  other  magazines,  which  fill  their  pages  with  activity  reports, 
there's  little  to  go  stale  in  73.  You'll  find  pioneering  articles  on  SSTV, 
FM,  repeaters,  ICs,  and  computers.  Even  the  editorials  are  fun  as 
Wayne  Green's  dire  predictions,  like  the  debacle  of  incentive  licens- 
ing, have  come  to  pass. 

Clip  the  coupon  below  and  send  for  73's  new  back  issue  catalogue. 
Treat  yourself  (or  a  friendly  ham)  to  some  fun,  and  a  fantastic  bargain 
to  boot. 


□  YES!  Rush  me  73's  FREE  Back  Issue  Catalogue! 

Name  

Address  

City   State   Zip    _ 
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PETERBOROUGH  NH  03458 
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S  HARD  COPY  STORAGE  A  PROBLEM? 


73,  as  thick  as  it  is,  is  more  like  a  floppy  when  it  comes 
to  standing  on  the  bookshelf-  Try  the  73  Library  Shelf 
Boxes, .  . .  sturdy  corrugated  white  dirt  resistant  card- 
board boxes  which  will  keep  them  from  flopping  around. 
We  have  self-sticking  labels  for  the  boxes,  too,  not  only 
for  73,  but  also  for  Kilobaud, , .  and  for  CQ,  QST,  Ham 
Radio,  Personal  Computing,  Radio  Electronics,  Inter- 
face Age,  and  Byte.  Ask  for  whatever  stickers  you  want 
with  your  box  order.  They  hold  a  full  year  of  73 . . .  or 
Kilobaud.  Your  magazine  library  is  your  prime  reference, 
keep  it  handy  and  keep  it  neat  with  these  strong  library 
shelf  boxes  .  .  .  One  box  *s  $2.00,  2  boxes  are  $3.00  and 
eight  boxes  are  $10.00.  Be  sure  to  specify  which  labels 
we  should  send,  Have  your  credit  card  handy  and  call 
our  toll-free  order  number  800-258-5473,  or  use  the  order 
card  in  the  back  of  the  magazine  and  mail  to: 


magazine 

PETERBOROUGH.  NI+  03468 


MOVING? 

Let  us  know  8  weeks  in  advance  so  that  you  won't 
miss  a  single  issue  of  73  Magazine. 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  write  concerning  your  subscrip- 
tion. It  helps  us  serve  you  promptly.  Write  to: 


magazine 

PETERBOROUGH  NH  03458 


□  Address  change  onfy 

□  Extend  subscriptfon 

□  Enter  new  subscription 
D  1  year  $18.00 


□  Payment  enclosed 

(1  extra  BONUS  issue) 

□  Bill  me  later 


If  you  have  no  label  handy,  print  OLD  address  here. 
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73  DIPOLE  &  LONG  WIRE  ANTENNAS $  5.50 

73  BACK  ISSUE, , . . . . $  3,00 

73  BACK  ISSUES— 25  OUR  CHOICE  .......  $10.00 

73  BACK  ISSUES— 5  YOUR  CHOICE $  7.00 

73  BACK  ISSUES— 10  YOUR  CHOICE $12-00 

73  BACK  ISSUES— 25  YOUR  CHOICE $20.00 
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BINDER— 73— 1 $  6,50 

BINDER— 73— 2&UP $  6.00 

CHALLENGE  OF  160. $  4.95 
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GUIDE  TO  HAM  RADIO < $  4.95 

HOW  TO  BUILD  A  MICROCOMPUTER,  ...,.$  9,95 

IC  OP  AMP  COOKBOOK  . . $12.95 

INTRO  TO  RTTY .  $  2.00 

NOVICE  THEORY  TAPES $1 5.95 

PRACTICAL  TEST  INSTRUMENTS  . ... . $  4.95 

PROPAGATION    WIZARD'S  HANDBOOK, .  $  6.95 
QSL  CARDS— STYLE  W— 250 $  8.95 


QW0500 

QX0250 

QX0500 

QY0250 

QY0500 

BK7345 

BK1044 

BK7347 

BX1000 

BX1001 

BX1002 

BK7351 

BK7354 

BK7355 

CT7350 

SG1081 

SG1080 

SG7358 

SG7357 

LB7359 

LB7360 

LB7361 

LB7362 

BK1069 

BK7368 

BK7370 


......... 


. . . .  . 


QSL  CARDS— STY  LE  W— 500 
QSL  CARDS— STYLE  X-250. 
QSL  CARDS— STYLE  X— 500, 
QSL  CARDS— STYLE  Y— 250 , 
QSL  CARDS— STYLE  Y-500 . 

REPEATER  ATLAS 

RF  DIGITALTEST  EQUIPMENT 

RTTY  HANDBOOK. . . . , ....-.„. 

SHELF  BOX— 1 

SHELF  BOX — 2 

SHELF  BOX— 8  UP 

SSB  THE  MISUNDERSTOOD  MODE 
SSTV  HANDBOOK  (HARDCOVER).. 
SSTVHANDBOOK(SOFTCOVER)  .. 

Cj  *j  I  V    I  rt  *    r_    ,  .  .  *  .  .,1.  .,»*.....,  *  ,  .  « 

STUDY  GUIDE— ADVANCED  CLASS 
STUDY  GUIDE—  EXTRA  CLASS. .... 
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ALL  NEW 


HIGH-PERFORMANCE  HF  TRANSCEIVER 


Today's  technology,  backed  by  a  proud  tradition,  is  yours  to  enjoy  in  the 
all-new  FT-101 ZD  transceiver  from  YAESU.  A  host  of  new  features  are  teamed 
with  the  FT-101  heritage  to  bring  you  a  top-dollar  value.  See  your  dealer  today 
for  a  "hands  on"  demonstration  of  the  performance-packed  FT-101ZD. 


iecast  from  panel,  plus  heavy 
uty  case 

ulIMn,  fully  adjustable,  VOX 
•rcurtry 


u lit- in  RF  speech  processor 
■rmore  "talk  power"  when  you 
It 


/ T 


uilt-in.  threshold  adjustable, 
3tse  blanker 


quipped  for  SSB  and  CW 
iion.  Choice  of  wide  or 


irrow  bandwidth  for  CW  (with 
rtionat  CW  fitter  installed) 


Digital  plus  analog  frequency 
readout.  Digital  display  resolu- 
tion to  1 00  Hz 

Rugged  6T468  final  amplifier 
tubes  with  RF  negative  feed* 
bach 


RF  and  AF  gain  controls  located 
on  concentric  shafts  For 
operator  convenience 

Full  band  coverage:  160  through 
10  meters,  plus  WWV/JJY 
(receive  only) 


TX,  RX,  or  transceive  frequency 
offset  from  main  dial  frequency 


Continuously  variable  IF  band 
width:  300  Hz  to  2.4  KHz 


Select  switches  for  use  with 
FV-901DM  synthesized  scan- 
ning VFO  (Option),  FV-901DM 
provides  scanners  plus  40  fre- 
quency memory  bank. 


TRANSMITTER 

PA  Input  Power: 

180  watts  DC 

Carrier  Suppression: 

Better  than  40  dB 

Unwanted  Sideband  Suppression: 

Better  than  40  dB  @  1000  Hz,  14  MHz 

Spurious  Radiation: 

Better  than  40  dB  below  rated  output 

Third  Order  Distortion  Products: 

Better  than  -31  dB 

Transmitter  Frequency  Response: 

300-2700  Hz  (    6  dB) 

Stability: 

Less  than  300  Hz  in  first  30  minutes  after  10 

mm.  warmup;  less  than  100  Hz  after  30  minutes 

over  any  30  min,  period 

Negative  Feedback:  6  dB  @  14  MHz 

Antenna  Output  Impedance: 

50-75  ohms,  unbalanced 


SPECIFICATIONS 

GENERAL 

Frequency  Coverage: 

Amateur  bands  from  1.8-29.9  MHz,  plus 

WWV/JJY  (receive  oniy) 

Operating  Modes: 

LSBT  USBf  CW 

Power  Requirements: 

100/1 10/1 17/200/220/234  volts  ACT 

50/60  Hz;  13.5  volts  DC  (with  optional  DC-DC 

converter) 

Power  Consumption: 

AC  1 1 7V:  75  VA  receive  (65  VA  HEATER  OFF) 

285  VA  transmit;  DC  13.5V:  5.5  amps  receive 

(1.1  amps  HEATER  OFF),  21  amps  transmit 

Size: 

345  (W)  x  1 57  (H)  x  326  (D)  mm 

Weight: 

Approximately  1 5  kg. 

COMPATIBLE  WITH 
FT-901DM  ACCESSORIES 


RECEIVER 


Sensitivity: 
0,25  uV  for  S/N  10  dB 
Selectivity: 

2.4  KHz  at  6  dB  down.  4.0  KHz  at  60  dB  down 
(1.66  shape  factor);  Continuously  vanabte  be- 
tween 300  and  2400  Hz  (-6  dB):  CW  {with 
optional  CW  filter  installed):  600  Hz  at  6  dB 
riown.  1 .2  KHz  at  60  dB  down  (2:1  shape  factor) 

Image  Rejection: 

Better  than  60  dB  (160-15  meters);  Better  than 

50  dB  ( 1 0  meters) 

IF  Rejection: 

Better  than  70  dB  (160.  80,  20*10  m);  Better 

than  60  dB  (40  m) 

Audio  Output  Impedance: 

4-16  ohms 

Audio  Output  Power: 

3  watts  @10%  THD  (into  4  ohms) 


Price  And  Spec^cafcons  Subject  To 
Change  Without  Notice  Or  Obligation 

YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr„  98 12  Princeton-Glendale  Rd.  Cincinnati.  OH  45246 
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Kenwood's  TS-820S  has  everything  the 
Amateur  Operator  could  want  in  a  quality  rig. 


Time  proven  ovei  thousands  of  hours  of  Oper- 
atlng  time,  the  Kenwood  TS-820S  has  become 
the  preferred  riy  foi  those  individuate  interested 
In  high  reliability.  And,  the  TS-S2GS  has  every 
feature  any  Amateur  could  want  (or  operating 


enjoyment,  on  any  band,  from  160  through  all 
of  10  meters... plus  an  RF  speech  processor  in 
the  transmitter,  IF  shift  and  sharp  filters  In  the 
receiver.  All  combine  to  give  optimum  perform- 
ance under  all  conditions. 


^KENWOOD 

, . ,  fMitftrtter  in  nmutntr  rtttlm 

TRIO  KENWOOD  COMMUNICATIONS.  INC. 

1111  WEST  WALNUT/COMPTON,  CA  90220 


